
HUGO 6ERNSBACK,fi//7Q/- 


H- F BLIND- 
LANDING PILOT 
SEE PAGE ^73 " 


CikNAA 30c 
























RAYTHEON 


^ety^aaiaaoY/fif^ 

ENTIRE BLUE NETWORK 

181 Stations 

^ ^ ¥ 

RAYTHEON MANUFACTURING COMPANY 
Waltham and Newton, Massachusetts 


All Fou/ Raytheon Divisions 
Have Been Awarded Army- 
Navy •*£•' with Two Stars 




ELECTRONIC AND RADIO TUBES 

Devoted to research and the manufacture of tubes and equipment for the new era of electronics 


The Best 
Show 
On the Air 
Saturday 
Nightf 







BILL. yOU'R6 ALWAYS FOOLIMG 
WITH RADIO "OUR SET WONT 
WORK —WILL you FIX T? 


I LL TRY, MARY. I'LL 
SEC WHAT I CAN 00 
WITH IT TONIGHT jm 


^ ves. Joe-'i'M 1 

STUMPeP-BUT 
S/NCE WHEN ARE 
you A RADIO expert: 


HELLO. BILL-GOT 
^A TOUGH ONE 
TO FIX ? 
LET ME 
HELP you j 


soon I CAN HAVE MV ^ 
OWN FULL-TIME RADIO 
REPAIR BUSINESS. OR BE 
READY FOR A GOOD JOB 
I IN A broadcasting STATION 
L AVIATioN RADIO, POLICE 
m RAPID OR SOME j 
K OTHER BUSY 
RADIO FIELD 


I m CONVINCED NOW 

What the n.rj. course 

, IS PRACTICAL and 
\ THOROUGH. I'LL 
f ENROLL NOW. THEN 
I CAN MAKE EXTRA 
MONEY fixing M 
ft RADIOS IN SPARE ■ 
[ TIME WHILE 
L LEARNING- 


You Build These and Other Radio Circuits 
v/ith 6 BIG KITS OF PARTS I SEND YOU| 

By the you’ve conducted 60 seta of Experi¬ 
ments with Radio Parts I simply, made hun¬ 
dreds of measurements and adjustments, you'll 
have valuable PRACTICAL Radio experience 
for a good full or part-time Radio job! 


SUPERHETERODYNE 
CIRCUIT (right) Preselec¬ 
tor, oscillator-mixer-first de¬ 
tector, i.f. stage, diodo detec¬ 
tor—a.v.c. stage, audio stage. 
Bring in local and distant 
stations on this circuit you 
build yourself! 


MEASURING INSTRUMENT (above) 
you build early in Course. Use It in practi¬ 
cal Radio work to make EXTRA mon^. 
Vacuum tube multimeter, measures A.Cm 
p.C., and R.F. volts, D.C. currents, re¬ 
sistance, receiver output. 


A. M. SIGNAD-GEN- 
ERATOR (left) buUd 
it yourself! Provides 
amplitude - modulated 
signals for test and 
experimental purposes. 
Gives valuable practice! 


GetBoth 


64 PAGE BOOK 
SAMPLE LESSON 


fRlt 


MR. j. E. SMITH. President. Dept. 5BX 

NATIONAL RADIO INSTITUTE. Washington 9. D. C. 

MiU me FREE without oJjllKatlon. SamDle Lesson aqd G4-PaKe book. 
"Win Rich Rewards in Radio." (No salesman vrtll call. Pleaso write 
glalnb'.) 


A rnu LESSON 

SHoweo SUL Hour He eoou> 

MAKE GOOD PAY 

IN RADIO! 


5AV. I'VE SeeN THEIR 
AOS BUT I NEVER THOUGHT 
I COULD learn RADIO 
AT HOME 
I'LL MAIL 
A COUPON 

for a free 

lesson RIGHT 

AWAY jT 


rvE BEEN STUDYING- AT HOME WITH THE 
NATIONAL RADIO INSTITUTE I JUST 
LANDED A SWELL RADiO JOB.TDO LISTEN 

For the clicks as i Short the grid 

CONNECTIONS-.rHERE'S YOUR TROUBLE 
IN THE FIRST I F. STAGE- / LEARNED 
THIS TEST BEFORE I EVEN STARTED 
THE COURSE. FROM A 
^ FREE LESSON THE 


I CAN'T FIND OUT 
WHAT'S WRONG — 
GUESS I'LL MAKE A 
FOOL OF MYSELF 
WITH MARY fmtk 


SENT 


ME 


YOU certainly know 

RADIO. SOUNDS AS 
GOOD AS THE DAY 
I BOUGHT IT* 

4^- 


THANKS! I.WAS just 

A tinkerer a few 

MONTHS AOO, before 
I STARTED THE N.R.I. 
COURS£--6UTj 
N.R./.'S "50-50 

method'gives a 
FELLOW the practical - 
KNOWLEDGE AAD EXFEftEHCt 
TO BE A SUCCESSFUL, 

RADIO TECHNICIAN , 


OH.BILL**IM SO GLAD 
I ASKED You TO FIX 
OUR RADIO! (T GOT 
you STARTED THINKING 
ABOUT RADIO AS A 
CAREER, AND NOW 
YOU'RE GOING AHEAD 
SO FAST* 


YES, OUR WORRIES 
ARE OVER I HAVE 
A GOOD JOB AND 
THERE'S A BRIGHT 
FUTURE FOR US 
IN RADIO 


Future Looks Bright for Well-Trained Radio 
Technicians, Operators 

Many good pay opportunities are ahead 
for capable, well-trained Radio Tech¬ 
nicians and Operators. The Radio Re¬ 
pair Business is booming. Profits arc 
largo and prospects are bright. Broad¬ 
casting Stations, Aviation and Police 
Radio, Loudspeaker Systems and Radio 
Manufacturers all give good jobs to 
trained radio men. And think of the 
NEJW' jobs that Television, Electronics, 
and Frequency Modulation will open 
up in the future! 


Many Beginners Soon Make SS, $10 a Week 
EXTRA in Spare Time 
As soon as you enroll for my (bourse I 
start sending you EXTRA MONEY JOB 
SHEETS that help show you how to 
earn $6 to $10 a week EXTRA in spare 
time while still learning. 

Mail Coupon for Free Lesson and Book 

The opportunity now offered beginners 
to get started in Radio may never be 
repeated. So take the first step at once. 
Get my FREE Lesson and 64-page, illus¬ 
trated book. No obligation. Just mail 
coupon in an envelope or paste it on a 
penny Postal. —J. E. SMITH, President, 
Dept. 5BX. National Radio Institute, 
Pioneer Home Study Radio Schoolp 
Washington 9, D. C. 


Our 37St Year of Training Men for Success In Radio 


I will send you a Lesson on 
Radio Servicing Tips FREE 

TO SHOW HOW PRACTICAL IT IS 
TO TRAIN AT HOME FOR 


GOOD JOBS IN RADIO 


I Want to give every man who's interested In Radio, either 
profe8.sionally or as a hobby, a copy of my Lesson, "Radio 
Receiver Troubles—Their Cause and Remedy "^absolutely 
FREE! It's a valuable lesson. Study it—keep it—use it— 
without obligation f And with it I’ll send my 64-pnge, illus¬ 
trated book, "Win Rich Rewards in Radio." FREE. It de¬ 
scribes many fascinating jobs in Radio, tells how N.R.I. 
trains you at home in spare time, how you get practical 
experience with SIX KITS OF RADIO PARTS I send. 

This “sample” Lesson will show you why the easy-to-grasp 
lessons of the N.R.I. (3ourso have paved the way to good pay 
for hundreds .of.other, men. I will .send, it to you.without 
obligation. MAIL THE COUPON I ^ 


My Radio Course Includes Training in 

TELEVISION • ELECTRONICS • FREQUENCY MODULATION 


Address ... . 

Cliy .Zone.... .State... ..14X1 
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ON THE COVER 

The cover this month shows a high-frequency elec¬ 
tronic landing system for airplanes which has been 
used with considerable success. Horizontal and 
vertical radio beams, sent out by the ground ap¬ 
paratus, control apparatus in the plane. By watch¬ 
ing a crossed-needle meter, the pilot may keep his 
plane horizontally and vertically in the path center. 
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★ Engineers at Hallicrafters are continually striv¬ 
ing for new heights of perfection in high frequency 
development work.The Model S>37 is one example 
of the progress they have made. This is the first 
and only set of its kind — covering both AM and 
FM and operating in the range of 130 to 210 Me. 

Tw’O r.f. stages are used and in conjunction with an 
intermediate frequency of 18 Me., assure an amaz¬ 
ingly high ratio of image rejeaion. It is becoming 
a valuable instrument in the hands of all explor¬ 
ing the upper reaches of the high frequency ranges. 

hallicrafters radio 

THC hallicrafters CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 




Buy o Waf Bond Jodayt 


RADIO-CRAFT for FEBRUARY. 


1945 


261 



\ 


RECIPE FOR “PRECISION-EL’ 



Bsck to work with 3 sniils — These men and women look for¬ 
ward to their jobs each day, TheyVe Meissner’s famed 
“precision-el,” With many of them working to produce 
vital electronic equipment for the Armed Forces is a “family 
afTair/’ for a place in this home front army of “ precision-el“ 
isn’t restricted only to dad — mother, brother and sister con¬ 
tribute to the quality of Meissner products, too. 



Splitting thousandths of an inch is all in the days work for this 
skilled machinist, yet he finds new reason to smile with each 
job done better. He, and hundreds like him, are responsible 
for the recognition of Meissner’s “precision-el” by an exact¬ 
ing precision industry. 


(MT. CARMEL STYLE) 

Take Mt. Carmel, Illinois, a typical American city, where 
itien and women can work to produce and acquire the better 
tilings of life. Add pleasant and congenial working condi¬ 
tions like those you’ll find at Meissner, exacting jobs like 
those you’ll find in electronics — Svait for the smile that 
means pride in a precision piece of work well done, and — 
presto — there you have it — “precision-el.” 

The men and women whose progress is shown on these 
pages are typical of Meissner famed “precision-el.’’ Look 
at them. You’ll find them just one more reason why Meiss¬ 
ner products, precision built by “precision-el,” do your 
joti better. 



“Precision-ol” at work —still smiling, intent on the job at hand. Now it’s 
a job that will bring victory nearer , ,. After victory, it will be a job 
that makes for better living. Always, it’s a better job, thanks to the 
smile that’s always there. 



Easy Way To “Step Up” Old Receivers! 

Designed primarily as original parts 
in high-gain receivers, these Meissner 
Ferrocart I. F. Input and Output 
Transformers get top results in step¬ 
ping up performance of today’s well- 
worn receivers. Their special pow¬ 
dered iron core permits higher “Q” 
with resultant increase in selectivity 
and gain. AU units double-tuned, 
with ceramic base, mica dielectric 
trimmers, thoroughly impregnated 
Litz wire, and shield with black 
crackle finish. Frequency range, 360- 
600. List price, $2.20 each. 


MEISSMER 

MANUFACTURING COMPANY • MT. CARMEL. ILL 

ADVANCED ElECTRONIC RESEARCH AND MANUFACTURE 

Export Division: 25 Warren St,, New York; Cable: Simontrice 
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HERE’S THE ONE PRACTICAL WAY TO TRAIN FOR 
BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 


I 


The offer 1 make you here is the opportunity of a lifetime. It’s 
your big chance |o Ket ready for a wonderful future in the 
swiftly expandinjf field of Undio-Electronics INCLUDING 
Radio. Television, Frequency Modulation and Industrial Elec¬ 
tronics. Be wise! NOWS the time to start. No previous experi¬ 
ence is necessary. The Sprayberry Course starts rieht at the 
beirinninK of Radio. You cnn*t Ket lost. It frets the various 
subjects across in such a clear, simple way that you under¬ 
stand and remember. 

ni Shpw You a New, Fast Way to Test Radio Sets With* 
out Manufactured Equipment 

The very same Radio Parts I supply with your course for 
fraininfir pije-experience in Radio Repair work may be adapted 
through an exclusive Sprayberry wiring: procedure to serve for 
complete, fast, accurate Radio Receiver trouble-shootinc. Thus 
under Sprayberry methods you do not have one cent of Outlay 
for manufactured Test Equipment which is not only expensive 
but scarce. 

Prepares You For a Business of Your Own or Good Radio 
Jobs.. . Civilian or Military 

My training: will eive you the broad, fundamental principles 
so necessary as a background no matter which branch of Radio 
you wish to specialize in. I make it easy for you to leam Radio 
Set Repair and Installation Work. I teach you bow to install 
and repair Electronic Equipment. If you enter the Army, Navy 
or Marines, my training will help you win hieher ratine and 
better pay. 


Just Out! FREE! 

HOW TO READ RADIO DIAGRAMS 
AND SYMBOLS 

.... a valuable new book which explains 
In simple, non-technical English how to 
read and understand any Radio Set Dia- 
gr.am. Provides the Quick key to analyzing 
any Radio circuit. Includes translations 
of all Radio symbols. Send for this 
FREE book now while supply lasts and 
along with It I will send you another 
big FREE book describing my Radio- 
Electronic training. 


FREE BOOKS 


SPRAYBERRY ACADEMY OF RADIO 
F. L. Sprayberry, Pres. 

Box 600-TO 
Pi’.eblo, Colorado 

Please rush my FREE copies of ■*HOW TO MAKE MONEY IN 
RADIO, ELECTRONICS and TELEVISION.” and "HOW TO READ 
RADIO DIAGRAMS and SYMBOLS.” 



. Age. 


City . Stabo . .. j 

Tear off this coupon, mail in envelope or paste on penny postcard. ■ 
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fo destroy em you have to see 'em 


Microscopes are gunsights in Medicine's 
battle on bacteiia. 

Optical microscopes, however, were not 
powerful enough to “draw an accurate bead” 
on the deadly virus that caused influenza. 

But today, medical men have seen what 
no optical microscope could bring into 
focus—the infinitesimal influenza virus that 
previously had lain craftily camouflaged 
among larger cells. 

This revelation came about through the 
Electron Microscope, developed by scien¬ 
tists at RCA Laboratories, And now, having 
been seen, influenza may be forced to un¬ 
conditional surrender, saving the lives of 
tliousands each year. 

Here is but one facet of the genius shown 
by scientists behind RCA research . . . the 


“ever*onward” research that saves lives or 
creates a better radio with equal skill. . . 
the “there-when-you-need-it” research that 
gave super-secret equipment to tiie United 
Nations . .. the **way-ahead” research that 
goes into everything made by RCA. 

When you buy an RCA radio or phono¬ 
graph or television set or any RCA product, 
you get a great satisfaction . . . enjoy a 
imique pride of ownership in knowing that 
you possess the very finest instrument of its 
kind that science has yet achieved. 



They see whot human eyes 
hove never seen before! 

Drs. Artfaur Vance and James HOlier, 
scientists at RCA Laboratories, with Mr. 
E. W. Engstrom, Research Director 
(standing), examine the RCA Electron 
Microscope that has useful magnifica¬ 
tion up to 100,000 diameters, revealing 
unseen new worlds to the eyes of man. 


tfADiO CORPORATION of AMERICA 


P IQN£EKS IN PROGRESS 
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FASCINATING EXPERIMENTS 


You get both rajlio parts and *'Learn-l)y-Seelng” niovies 
to help you grasp the fundamentals of Radio-Elec¬ 
tronics faster . . . easier . ., from DeForest’s. Send for 
DeForest’s big, free book ICTORY FOR YOU!” 

Learn how—^at home—in your spare time — you get 
real Radio experience with these many Radio parts 
and sub-assemblies. DeForest’s practical equipment 
system (as pictured above) saves time . . . speeds ex¬ 
periments. You'quickly build Radio Receiving Circuits 
that work ... a device for Light Beam Transmission, 

Electric Eye Circuits, a Radio Telepfione, and scores 
of other fascinating projects. Learning Radio at home 
is practical, effective, and so interesting—with 
DeForest’s **Home Laboratory.” 

YOU ALSO USE "LEARN-BY-SEEING” MOVIES 

Think of the help you can get from the u.se of this penuine DeVRY Motion 
Picture Projector and exciting Radio TRAINING FILMS. You’ll likely be 
mirprised how much faster .. . easier . . . home movies can help you understand 
the^ fundamentals of Radio. SKF the principles of vhat you*re learn tny — in 
nrfton, ANIMATED! Peer into moving parts otherwise hidden from the eye. 

DeFOREST’S HOME MOVIES 
UARN FASTER — EASIER 


You build and operate these 
interesting Radio-Electronic 
circuHt in your own home: 
5 Tube Superheterodyne Radio 
Receiver ... fong-Wove Avia¬ 
tion Bond Radio Receiver . . . 
Short-Wave Rodio Receiver . .. 
Rodio Telephone . . . Wireless 
Microphone . . . Photo Electric 
Cell Control . . . Vocuum Tube 
Voltmeter . . . Public Address 
System . Hearing Aid AmplU 
her . . . Intercommunicating 
System . . . Rodio Code Trans¬ 
mitter . . . Electron Coupled 
Oscillator . . . Tuned Radio 
Frequency Receiver and mony 
other protects. 


You get the big Radio home-training .idvantage of movies—exclu¬ 
sively from DeFOREST'S. So act now! Mail the coupon today! 

YOU GET "ALL THREE" WITH DeFOREST’S 

Where el-sc can you gel such n combination of prored major training 
features as—(1) 90 modern, loose-leaf lessons pr^ared under the 
supervision of Dr. Lee nel''orest. often called the "rather of Radio;*’ 
the use of "Learn-by-Seeing" home training 61ms and a genuine 
IGmm. DeVRY movie projector; and (3) the Use of many Radio 
parts to build 133 practical radio experiments in leisure time. 

YOU BE THE JUDGE 

See how DeForest’s Training has helped mariy to good pay jobs in 
Radio-FIcclronics—others to preferred military classiOcalions— 
still others to Intere.sting. proBtable businesses of their ovrn. See how 
you can prepare for a bright future now—-in your spare time at 
home — then gel started in 
Radio-Electronics with the 
help of DeKorest s effective 




help of Uerorest s ollective 

EMPLOYMENT SERVICE. 
Mail the coupon below for illustrated book 
"VICTORY FOR YOU”—also colorful Kit 
SupplemcnI. You be the judge. No obligation. 
Mail the coupon today. 

DeFORESrS TRAINING INCLUDES 
INSTRUCTION IN MOTION PICTURE 
SOUND EQUIPMENT, FM RADIO 
AND TELEVISION 


DeFOUEST S TRAINING. INC.. Dept RC-B« 

2335-41 N. Ashland Ave., Chicago 14. Illinois. U.S.A. 

Please send m6~FREE and WITHOUT OBLIGATION — illustrate 
book, "VICTORY FOR YOU,” showing how I can prepare ior Radio 
with your Home Movies and Laboratory Kits. 


See Radio Circuits in Action- 
Electrons on the Morch — with 
this genuine DeVRY Projector 


Name. 

Address.. 


■ Age..... 


YOU CAN BUILD 


DeFOREST’S 


TRAINING, INC. 

CHICAGO 14, ILLINOIS 


^^City . 


. SUte. . 

□ If a Veteran of World War II. check here. 
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Your Jobber 


is again in a position to supply service¬ 
men and experimentors with either 
standard, completely assembled and in¬ 
dividually cartoned selector switches or 
in kit form. 


Available in two forms of insu|ation, 
i. e.; steatite or bakelite. 


All switches have double-wipe contact 
terminals for long life and have a con¬ 
sistently low contact resistance of less 
than 2 V 2 milliohms and are completely 
self-cleaning. Index is positive with 30"* 
between each rotating position. 

Switches are also available for trans¬ 
mitter use. 








Send tor illustraied Catalog No. 24 




Cen^ab 




4# 






Division of GLOBE-UNION INC, MUwotilcee 

Produc«rs of Voriobfo R«tisfors —Selector Swilche* — 
Ceramk Capacitors. Fixed and Variable — 

Steotite Insulotors. ^ 
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Get in on the new developments in the fast expanding Radio Industry. 
Take your place in the field of Television. Make more money as a 
Modern Service Expert. Own and operate Your Own Business. Learn 
the latest Trade Secrets and Short Cuts through 


SHOP METHOD HOME TRAINING 





Don t wasle tlmcl RadilK F.M., Video (telOTislon). and the whole field or 
Electronics Is changlnK fast. If you are In the radio business now you 
know what you are up against— new methods, new techniques, new equip* 
men!. Toda> you must solve NEW problems In servlclfig and repairing 
F.M. rewleers. Tomorrow there will be thousands of Television Receivers to 
handle. Right after the war science promises NEW Electronic devices for 
hiKiscliold. ractory and business. 

THIS MEANS NEW OPPORTUNITY FOR YOU IF YOU ARE READY 
The thing to do Is to OBT BKADY. Find out about the marvelous new 
method of preparation—SHOP METHOD UO.ME TRAINING. Fill out 
and send in the coupon now. 


Keep In Step 
With Shop Progress 

Here IS the truly modem system 
of training. It matches the RAPID 
PROGRESS CONSTANTI.Y BEING 
Made In Radio. Television and 
Electronics. It Is up to date In every 
way because It conies right from the 
busy radio training shops of Na- 
tion.al Schools where experimeats and 
development are being carried on— 
where discoveries are being made all 
the time. 

It Is based on real shop methods— 
on the liandllng of real sliop Job.s. 
Only National ran offer you RIIOP 
METHOD irOMB TRAINING be¬ 
cause only National lias the hlg busy 
•hops to develop this method. 

And it i< time tested too. National 
Schools has been training men for 
Industry, for government, for busi¬ 
ness for more than a third ef a 
In essence you get at homo 


—In your free time—the very eame 
kind of instruction that has helped 
thousands upon thousands of ambi¬ 
tious men to more pay and greater 
opportunity--that has set thousands 
of men up in business with little or 
no capital. You (me it |o yourself 
to read the book. "Your Future in 
Radionics"—sent to you FREE If 
}x>u fill out and mall the coupon. 

Make Extra Money 
Right from the Start 
You get ahead fast with National 
Training Many beginners make good 
mtwiey on the side fixing radios and 
doing service work. You can, turn 
your knowledge into rash afler the 
first fw lessons. Progress la rapid. 
You can actually 8EF. YOlfR8EIJ>* 
GET ahead, because the National 
Shop Method is so sound and prac¬ 
tical. 

All This Modern Electronic 
Equipment and More Comes 
to You an Part of Your 
National Courte 


After the War What? 

Face realities nowl Is the Job you're do¬ 
ing going to last f M*hat is its future and 
youi I f How are you going to nice! conditions 
when the wotJd returns to clilllaii produc¬ 
tion? There'! no ure In f<M>liiig yourself. 
Radio Is t BIG. SOUND. WELL KSTAB- 
USHED 1>USLNER8. 

There tre millions of sets In the Country 
that need recociultlouing right now. Tliere Is 
a big demand for millions more tlut hive to 
he built- -largely bj- trained men. F.M. is 
here to stay. BUT RADIO IS ONLY ()NK 
FIEIJ) OF ELECTRONICS. Television 1$ 
sure to come. Sets must be buHt. Installed, 
serviced and repaired. Who'e golnC’to do It? 
Make up your mind that you are— auid at » 
great big Profit—for yeari to come. 

WTien. you hang up your uniform—when 
y«xjr war Job folds up w.ll you step out 
protiuiy into a new field— an essential es- 
Uibliahed Industry—perhaps Loto a business 
of your own? 


NATIONAL TRAINED 

MEN NOW MAKING 

THE BEST MONEY IN 
HISTORY 

TTie real value of National 
(raining sliosvg up In tho 
(iul(d( progress'our men mako 
on the Job. Joe Gruroich of 
Lake Hiawatha. N. J., 
turned down a Job most men 
would welcome. He uTites: 
“My latest offer was 
$5,800.00 as radio photo en¬ 
gineer. but I am doing well 
where I am now engaged. I 
am deeply indebted to Na¬ 
tional.” 

Ely Bergman, now on Sta¬ 
tion W'OR. told us; ".My 
salary* has been Ixxwted con¬ 
siderably and at the present 
time I am making over 
i3.000.00 per year, thanks to 
National Training." And' 
from the far-off Havvaiian 
Islands. Wallace Ctw>i sends 
this: ‘T am areraglng 
$325.00 a montli. I will say 
that I honestly owe all this 
to ttie excellent training 1 
iiad at National." 

National Is proud of the 

K ogress graduates arc mak- 
R all over the worldL Read 
about their record! yourself 
In the bocHcs we send you 
FREE. 




Get the Real Experience 
Before You Tackle a Job 


Get this 

FREE 

Lesson 


Get a FREn 
lesson from 
N a t 1 onal. 

Study it over 
at your con¬ 
venience. See 
for yourself 
how thorough, 
bow sound 
and hwv prac¬ 
tical — yet 
how amazingly easy it Is to learn and un¬ 
derstand. NO SALESMAN WILL CALL 
ON YOU FRO.M NATION AL Sf llOOl^. 
National points out the opportunity— 
offers you I he training and experience, 
prepares you for greater things In life. 
But it is up to you to act for yourself. 
And the first step is to fill out the 
Ooupon and mail H. Get FREE lesson, 
the big Radio Book, and then decide. 


Walk into a brand new job and g'O 
to work with assurance—the assurance 
that comes with knowing how — that 
comes with handling the tools—with 
working with and operatinjc actual 
electronic equipment sent to you from 
the laboratories and shops of National 
Schools. There's nothing to equal 
learning by doinjr. In your National 
training you build real sets--a super¬ 
heterodyne receiver, a signal generator 
— literally scores of various electronic 
devices with your National e<iuipment. 

Learn basic principles — FIRST 
THINGS FIRST. Get your knowledge 
and experience first hand under the 
personal guidance of seasoned, prac¬ 
tical Nation a 1 instructors 
working iiersonally with you. 

You know the very how and u • * j j 

why of Radio — Television, pictures wore made in and around 

Electronics. ’ a modern television studio. Think w'hat new 

acS TxJerlJm^“b5‘*tW™“meU^l to you in this great new 

of learning but j'ou have valuable field if you are ready for it. Prepare now. 

(il^mMUce'^if^ ywr'priwslm National training includes a good foundation 
.as an eiectTmiics expert. Moil tbe in Television and F.M. Get the lacts. Send 
coupon and leam what ihl! mean! * 4 . r- „ 
to you. the Loupon. 

NATIONAL SCHOOLS 

__IPS AN GE IE S 37, CAUFORNIA EST.1905 


MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


I 

I 4000 South Figueroa Street, Los Angeles 37, California 


National Schools, Dept. 2-RC 


Mail roe FKEE Uic two books mentioned In your ad Including 
course. I underaUmd no aaleamao will call on me. 


Include your zone number . 
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It gives you in 
It 8 a hie form 
pointers on radio, 
including fre¬ 
quency modulo- 
tioUf television, 
etc. Al.'io valuable 
inside information 
for Aviators, Ma¬ 
rines, Commercial 
Operators and 
Technicians, Serv¬ 
icemen and Stu¬ 
dents. 


Q AND A 

UNIQUE 
QUESTION 
and 

ANSWER 
METHOD 

Highly Endorsed 


0'' nit npe ^ 


38 eiG CHAPTERS 

Easy to Read- Easy to Grasp - Easy to Apply 

A home-study course—especially well 
organized. The style is so interesting 
you will read along without effort, 
hardly realizing that you are actually 
studying and taking in vital informa¬ 
tion. Audels Radiomans Guide gives 
you just the right amount of mathe¬ 
matics required to cope wjth radio 
problems successfully. You can solve, 
with the aid of this extraordinary book, 
practically 
every radioprob¬ 
lem that comes 
up. At your fin¬ 
ger tips is a 
complete index 
for instant use. 


1001 RADIO FACTS AND FIGURES 
A Complete Library in One Book 

AUDELS RADIOMANS GUlbE gi\’es authentic Princi¬ 
ples and Practices in Construction, Operation, Service 
and Repairs. Covers clearly and concisely radio funda* 
mentals—Ohm’s Law — Physics of sound as related to 
radio science — Measuring instruments—Power supply— 
Resistors — Inductors — Condensers — Transformers and 
examples — Broadcasting stations — Radio Telephony—Re¬ 
ceivers — Diagrams — Construction — Control Systems — 
Loudspeakers — Antennas - AutoRadio — Phonograph 
Pick-ups—Public Address Systems — Aircraft and Marine 
Radio — Radio Compass — Beacons — Automatic Radio 
Alarms — Short Wave—Coil Calculations — Testing—Cath¬ 
ode Ray Oscillographs — Static Eliminations — Trouble 
Pointers — Underwriter’s standards — Units and tables. 
REVIEW QUESTIONS—READY Reference Index. 
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Awake, Radio Industry! 

.... The radio industry is still chasing butterflies and continues in confounding 
the public with Post-war claims which are not likely to be fulfilled for years . . .. 

HUGO GERNSBACK 


O NE and one-half years ago in the Septem¬ 
ber, 1943 issue of RadiO-Craft I stated as 
follows: 

‘'Supposing that by extraordinary good 
luck the war should be over by the end of 
1946; will all the impatient radio custom¬ 
ers have their new-fangled radio sets in 
January, 1947? The answer is a cate¬ 
gorical 'No'.” 

I have not felt it necessary to revise this fore¬ 
cast, indeed if anything, it was too optimistic and 
there is very little likelihood now that we will see 
the termination of the war by the end of 1946. 

It is high time that the radio manufacturing 
industry should recognize conditions-as they really 
are and stop all wishful thinking in regard to the 
near future, A realistic view—based on the fol¬ 
lowing sober facts—should be taken for the next 
five years. 

^ 1. The war is certain not to be over for several 
years to come. Even with Germany finally out of the 
struggle, the war with Japan still will tax the ef¬ 
forts of this country with a very heavy load. 

^ 2. Radio manufacturers will not be permitted 
to make huge quantities of radio and television 
sets for public consumption till Germany is com¬ 
pletely out of the war. Even that doesn't mean 
the end of hostilities in Europe, because a large 
part of our present armies w ill remain tied up in 
Germany and elsewhere for a long time to come. 
This will of necessity require much radio equip¬ 
ment which the radio industry must continue to 
supply. 

3. As long as the Japanese war is in progress, 
facilities of radio manufacturers will be so heavily 
taxed that the civilian radio output for regula¬ 
tion radio sets, FM receivers and television re¬ 
ceivers w^ill be moderate. It is certain that for years 
the combined civilian output of all the radio manu¬ 
facturers will only be a fraction of what it was 
in pre-war years. The Japanese war has just be¬ 


gun in earnest. Due to the tremendous distances 
to be covered and the large areas over w^hich our 
men will have to fight, it is certain that the amount 
of radio equipment needed by the Army, Navy and 
the Air Forces will increase rather than decrease 
for some time to come. 

^ 4. Even the termination of the war with Japan 
will not bring full-scale civilian radio-set manu¬ 
facture immediately. As with Germany, so it will 
be with Japan — large armies will be tied up in 
the Pacific and the Asiatic mainland and elsewhere 
for some years to come. This means a huge output 
of radio materiel for a long time. That in turn 
precludes a huge civilian radio output comparable 
to that of the pre-war period. 

It should be remembered that war radio ma¬ 
teriel becomes antiquated with astonishing ra¬ 
pidity. What was the last word in war-radio two 
years ago, is obsolete today. Much of it therefore 
must be continuously replaced as the art pro¬ 
gresses. Consequently the war load on the radio 
manufacturing industry will not diminish greatly 
for some years to come. 

Q 5. Summing up, it will be seen that CIVILIAN 
RADIO SETS ARE NOT JUST AROUND THE 
CORNER. The public should be made to fully un¬ 
derstand this situation. For that reason manu¬ 
facturers should stop publicizing fantastic post-w'ar 
radio sets, which are only calculated to hurt the 
industry in the end. As pointed out in our last 
month's editorial, due to adverse publicity, be¬ 
cause of impossible post-war radios, manufactur¬ 
ers have succeeded in unselling the public at large 
on radio. A recent survey noio places radios in the 
sixth place. People first want washing machines, 
electric irons, refrigerators, electric cook stoves, 
toasters followed by radios. The electrical indus¬ 
try has not glamorized washing machines nor their 
other appliances. For that reason the public feels 
that these can be safely bought but will not attempt 
to buy home radios as long as conditions are as 
chaotic as they are now. 

..lUliilil.lliilllilllllilllll. 




F rom the February, 1910 issue of Mod¬ 
ern Electrics : 

Dr. dcForcst’s New Radio Telephone. 
Portable Receiving Set. by Edivard 
PeatUcrstonc. 

The New Rossi Detector, by A. C. 
Marlowe. 

A Pocket Wireless, by the Brussels 
Corf'cspoudent. 

Electrolytic Detector Operates Relay. 
Duplex Wireless (Marconi). 

New High Frequency Device. 

An Efficient Sending Condenser, by 
Maurice Friedman. 


Eabfo Cftirtp-jFibe gears! ^go 


3n ^erriKback IDublicationS 


HUGO GERNSBACK 


Founder 


Modern Eldctrici 

...1908 

Cloctriccil CxP6rim6nt6r . . * 

.. .1913 

Radio Nowt . . • .... 

. .1919 

Science & Invention . 

Radio-Craft . 

Short-Wave Cr.ift . 

.. .1920 
... 1929 
... 1930 

Wireless Association of America 

...1908 


High Frequency Oscillations. 

A Tuning Transformer, by Ricitard H. 
Foster. 


Soma of tho laroer libraries In the country still have 
copies of Modern Electronics on file for interested readers. 

I'l' iiii'iii II1 I'ii'niiBiiiiiiiiiiii i mi n im i m, k ii iiiiiiiiuiliiii iii;ii;iiii 


Simple Device for Wireless Beginners, 
by Ray Page. 

Selective Detector Board, by R. Fulton 
Adams. 

Wireless vs. Long Distance Telephone 
and Telegraph. 

Common Telephone Receivers for \\ ire- 
less, by George M. Brown. 

Simple Silicon Detector. 

A Variable Sending Condenser, by Fred 
Wadsivorth. 

Improved Silicon Detector. 

Simple Wehnelt Interrupter, by D. 
Adams. 


iiiiHiniiiiiuiiiiiiiiiiiiiiiiiiiiiniiiiiitiiBtiimiuiniauiiiiiimuiiiiiiiiuiiuiitiiunwiBuauiiiiiniiiuiu^^ 
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Radio -Electronics 

Items Interesting 


//IMPOSSIBILITIES" were the order 
I of the d^y for the radio industry dur- 
I ing 1944, declared Brigadier-General 
David Sarnoff in a year-end state¬ 
ment. From the viewpoint of 1940,^e said*, 
electronic techniques aAd services of last 
year were in the realms of the undreamed-of. 

The most oustanding developments were 
devices for the armed services. There is 
little that can be told about them, said tlic 
RCA president. One not on the secret list is 
a 300-megacycle television transmitter able 
to put out power in excess of five kilowatts. 
This large output on high-frequency is due 
to the creation of a special tube. The new 
television broadcaster is now being perfected 
at RCA*s laboratories, and waits only the 
end of the w^ar to co into use. 

The Brigadier-Generars interest in, and 
enthusiasm for television is easily explained, 
as he was one of the earliest to proiqote tlie 
idea of television broadcasting in this coun¬ 
try. He was hailed as tl^c father of Ameri¬ 
can Television by the Television Broadcast¬ 
ers Association in a ceremony at their recent 
conference in which he w^as given their chief 
award of merit. He is equally interested in 
other and newer branches of the electronic 
art, one of the chief of them being electronic 
control. 

“Man has long dreamed of using radio to 
start, steer, control and operate aircraft, 
tanks, torpedoes, automobiles, boats and 
other objects,” said Sarnoff. “W ith uncanny 
manipulation of clectionics, wartime re¬ 
search has madc' some of these dreams come 
true. Man has achieved radio control over 
wheels, rudders, wings and guns. Rockets no 
l 9 nger move only as phantoms of imagina¬ 
tion 

“Today, only mention can be made of the 
magic term radar. It is, however, only one 
of the great wartime developments of sci¬ 
ence. When we see radiophotos in the news 
of Japanese battleships afire from stem to 
stern under direct hits by 1000-pound bombs, 
we may wonder wliat part radio had in the 
triumph. When we read of fighter-bombers, 
dropping 500-pound bombs on industrial 
centers of the enemy, and accurately hitting 
their targets, we may wonder again what 
part radio played in the invisible yet accurate 
thrusts. 

“When peace comes it >yill find, as it has 
at the end of every war, new Inventions 
avvaiting to be applied to every-day life, to 
bring new services of safety and comfort, 
entertainment and education.” 


U nderground radio receivers 

have been built in every occupied 
country of Europe. It remains for 
the Netherlands to produce a trans¬ 
mitter built under the noses of the Ges¬ 
tapo. I 

According to a report issued last month 
by the Netherlands Information Bureau, 
work was begun a year ago by three Dutch 
experts so that the new radio station 
“Herrijzend Nederland” (Resurgent 
Netherlands) would be ready to go on the 
air as soon as the Allies reached Dutch ter¬ 
ritory, and would not lose any time in 
starting its broadcasts. Th<j orders were 
for a transmitter powerful enough to be 
heard all over Holland. To have started 
such a big job in one place would have in¬ 
evitably led to discovery by the ever- 
watchful German police. So the transmitter 
was built in sections, hidden at widely scat¬ 
tered points. Everything had to be carried 
out in the greatest secrecy, particularly the 
meetings of the men and the transportation 
of the various parts, as the Gestapo liked 
to ask questions of anyone who visited 
certain houses too frequently. Construction 
of the secret transmitter was marked by 
more than one narrow escape. 

The Nctlierlands government in London 
was kept informed of the plan by secret 
messages and at the end of September, 
when some r^rts of Holland had been lib- 
eratecl, the different sections of the power¬ 
ful transmitter were triumphantly assembled. 
An aerial was strung ‘ between two chim¬ 
neys” and the great moment had arrived! 
Since October 3 “Herrijzend Nederland” 
has been broadcasting on regular schedule 
to the people, including those still under 
the Germans, giving them zhessages of im¬ 
portance and hope for the future. 


//p ILVER SPHERES'' are replacing 
the tinfoil “windows” formerly 
\J used to confuse ground radar, ac¬ 
cording to reports from over Ger¬ 
many last month. The “windows” used to 
consist of thousands of little strips of tin- 
foil. Released by raiding planes, they flut¬ 
tered slowly to earth, appearing on the 
radar screen as hundreds of blobs, and thus 
often made it impossible to identify and 
locate the planes. 

Used against planes equipped with the 
electronic “Mickey” which permits bombing 
through cloud layers and overcast, the 
guess has been hazarded that these spheres, 
drifting about in the sky, might interfere 
with and confuse the attacking planes' 
radar, making blind bombing inaccurate. 
Such a “weapon” might prove of con¬ 
siderable importance, as during the winter 
oiir bombers have found overcast, clouds 
or fog below them in a large number of 
instances- Difficulties for the defense, in 
releasing the balloons at the correct time, 
controlling the height reached under vari¬ 
ous barometric conditions, reckoning for 
wind drift, etc., must make them a strictly 
limited defense weapon. 


E lectronic music received a 

serious audition at the Moscow (Rus¬ 
sia) Conservatory last month, ac¬ 
cording to a report in Time. A bat¬ 
tery of six “emeritons,” new electronic 
musical instruments, formed an orchestra 
to play tlie works of old masters before 
a select audience of music enthusiasts. 
Technical details on the instrument are 
sketchy, but it is understood that pitch is 
controlled by pressing the finger on a 
cloth-covcred fingerboard somewhat like a 
piano keyboard. A series of filters are con¬ 
trolled by pushbuttons; with these the 
timbre is varied, so the quali^ of music 
can be made to resemble that oi the basoon 
or fife, with numerous known and un¬ 
known instruments between. Volume is 
controlled by a foot-pedal. 

The inventors both combine electronic 
with musical skill. Alexander Ivanov, one 
of the co-inventors, was the star performer 
of the concert. The other, Andrei Rimsky- 
Korsakov, is a grandson of the famous 
composer. 

C 

//iiorror;' programs are being 
I" I progressively dropped by Cana- 
I I dian stations, Dr. Augustin 
Frigon, manager of the Canadian 
Broadcasting Corporation, stated last 
month. Persuasion is being brought to bear 
on private stations to discontinue such pro¬ 
grams as soon as present contracts have ex¬ 
pired, said the CBC official. 

This is in line with recommendations of 
the House of Commons Radio Committee, 
which expressed the belief that horror pro¬ 
grams, certain soap operas and medicine 
slpws were in bad taste and suggested 
that the CBC eliminate them. 


Brigadier-General David Sarnoff receives the Television Broadcasters* medal from Paul Ralborn. 
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T housand-line television has 

been developed in France, several 
newspaper reports stated last niontli. 
This flattens earlier reports that 
French advances in television were ‘‘greatly 
exaggerated” to say the least. 

Rene Barthelniy, chief engineer of tlie 
Compagnic de Compteures of Paris, recent¬ 
ly staged a party at which a number of 
international engineers witnessed the new 
dexelopment. One of these was Morric 
Pierce, former engineering supervisor of 
WGAR, WJR and KM PC, now finishing a 
two-year term as chief engineer for OWI 
in Africa and Europe. 

“The first demonstration was the pro¬ 
jection of a 450-line picture onto a small 
screen approximately 4x6 feet,” said Mr. 
Pierce. ‘ Program material was both live 
and film pickup. Quality was quite good 
considering the quality of the same picture 
as viewed on a 12-inch tube. 

‘‘A demonstration was held of the 1050- 
line system as viewed on a cathode ray 
tube of 15 inches diameter. The picture was 
extremely good, the definition in contrast 
being excellent. At a distance of six or 
seven feet from the cathode ray tube the 
quality of the picture was quite comparable 
with that of home movies. The 450-line 
was somewhat better than a newspaper pic¬ 
ture, but distorted by the stroboscopic ef¬ 
fects, while the 1050-linc picture \xas not 
quite as good as a fine-line magazine print. 
The same type of iconoscope was used on 
both. All transmissions were by wire. En¬ 
gineers stated the band width required for 
the ‘high-definition’ system was between 12 
and 15 me. . . 

• 

E ducation on the air received a 

boost with the application last month 
for 18 FM stations by the Ohio State 
Department of Education. The De¬ 
partment has plotted the location of the 
proposed 18 FM educational stations; out¬ 
lined the programming possibilities of 
each; surveyed the sites: and outlined pro¬ 
posed transmitter power, antenna gain, 
tower height and channel assignment. 

Ohio has already had considerable ex¬ 
perience in educational radio through the 
State University station WOSU. and is the 
headquarters of the Institute for Education 
by Radio. 

Cost of the Ohio chain is expected to 
total $336,000. The State Legislature is 
expected to finance regional stations, but 
local stations will be financed by organized 
non-profit educational agencies such a< 
Boards of Education- 
Organized labor and other groups have 
also applied for numbers of noncommercial 
stations to be devoted to cultural and edu¬ 
cational activities. Largest of these is the 
application for six noncommercial stations 
by the United Automobile, Aircraft and 
Agricultural Implement workers. Accord¬ 
ing to the application, entertainment will 
be a secondary feature with these stations, 
which will feature the arts, economics, po¬ 
litical and social sciences. 
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M ass television, used mainly 

for educational purposes, will be 
the likely direction of development 
ill Russia and China, according to 
representatives of those countries who re¬ 
ported at the Television Broadcasters As¬ 
sociation conference in New York Decem¬ 
ber 11-12. 

Large screens erected in villages and city 
parks to be viewed by crowds will be the 
probable first use of the art in the Soviet 
Union, according to Gregory Irsky, chief 
engineer of the USSR moving picture in¬ 
dustry. 

“We have always had a* problem in 
handling crowds at our great pageants and 
parades,” Mr. Irsky pointed out “For ex¬ 
ample, when wc have the great celebrations 
honoring Lenin in Red Square, thousands 
visit Moscow for the spectacle. With tele¬ 
vision screens erected in the squares of 
Russian villages, we hope to bring such 
spectacles, which do much to anneal na¬ 
tional unity, to the people.” 

China’s reason for desiring mass television 
is economic, explained T. Y. Lo, of the 
China Motion Picture Cori>oration. The re¬ 
sources of that country are so depleted by 
eight years of war that television can be 
introduced only as a mass instrument. 

“There will be nine or ten years re¬ 
habilitation in China,” he pointed out. 
“Until that time has passed, and until the 
national living standards have been im¬ 
proved, the average Chinese could not buy 
an expensive receiver. Consequently we sec 
television developing first in our country 
as an educational instrument, with screens 
placed in the libraries and other places of 
assembly. It will not, in that stage, carry 
entertainment as such, but be utilized totally 
for rehabilitation and education.” 

m 

N ew slant on television costs 

was brought out by O. B. Hanson 
of NBC, in a technical question-aiid- 
answer forum at the Televisioa 
Broadcasters Association conference De¬ 
cember 12, 1944. 

In answer to a question, Mr. Hanson 
stated that television stations and programs 
might be expected to cost three or four 
times as much as radio broadcast stations 
and programs. The television impact could 
be estimated as at least ten times as great, 
particularly from the viewpoint of advei^- 
tisers to whom television offered opportu¬ 
nities never attainable in sound broadcast. 
These advertisers would certainly be pre¬ 
pared to buy higher rates for a service 
which gave them greater returns for their 
money. 

Revenues might therefore be expected to 
be considerably higher than would apppr 
in estimates based on sound broadcasting 
rates. This might permit the existence of a 
larger number of television stations tjian 
earlier forecasts (Radio-Craft, January, 
page 205) had suggested as a practical pos¬ 
sibility. 

Y. 



R. E. F. W. ALEXANDERSON 

last month was awarded the Edison 
Medal for 1944, “for outstanding in¬ 
ventions and developments in the 
radio, transportation, marine and power 
fields.” Presentation of the award, which 
was made by the American Institute of 
Electrical Engineers, was scheduled for the 
joint meeting of the AI EE and the Insti¬ 
tute of Radio Engineers January 24. 

Dr. Alcxandcrson, now consulting engi¬ 
neer for General Electric at Schenectady, 
is one of the cai liest workers in the Radio¬ 
telephone field, having built the high-fre¬ 
quency alternator for Professor R. A. 
Fessenden, which enabled the Fessenden 
station at Brant Rock, Mass., to transmit 
the first broadcast in history, on Christmas 
Eve, 1906, With improvements, this became 
the famous Alexanderson alternator. 

• 

E ngineering interest in post-war 

activities is responsible for doubled 
registrations at the 1945 Winter 
Meeting of the Institute of Radio 
Engineers (Januai;y 24-27), according io 
late pre-meeting reports. Registrations rail 
well above three thousand, approximately 
a 100% increase over last' year. 

The meeting has been extended one day, 
covering a four-day schedule as compared 
to the three days of last year. Even with 
the extension, the large number of origi¬ 
nal papers to be presented made it necessary 
to divide them into two technical sessions 
running sinmltaneously through Friday 
and Saturday, January 26 and 27. 


L T-COL. KENDALL BANNING, 

formerly well known in the radio 
world, died December 27, 1944, at the 
Fort Howard Veterans* Hospital in 
Baltimore. His age was 65. 

Commissioned as a major in the Signal 
Corps in 1917. he served also as Director of 
Pictures, Committee on Public Information. 
In 1918 and 1919 he was on the Army Gen¬ 
eral Staff in Washington. Later he compiled 
a pictorial record and history of the war. 

Between the years 1922 and 1928 Kendall 
Banning was the editor oi PopiiJar Radio, 
one of the best-known radio magazines of 
the *20*s, leaving the editorial post on CoS’- 
viopolitan to take the position. 
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VOHrt€«u Aniencan Air(tn€s -A- .A. A_ .^L ^ ▼ -A. M, ^ ^L. 

of AVIATION RADIO 



Above—Inner nridrlter instrument landing antenna. Left— 
Indianapolis landing system control desk. 


/ VIATION radio is achieving greater 
L pi eminence in belli domestic ancK 
\ international fliglits. Much has i)een 
written and said about the success 
of our world-wide wartime airlines, hj.it 
Seldom is full credit given to the part radio 
has played in this achievement. Aviation 


Fig. I — Symmetrical 
field intensity distri¬ 
bution in four-course 
aviation radio range. 


radio has become one of the primary con¬ 
siderations in all types of flying, militarv, 
commercial, and private. 

Necessity for e.xpanded facilities raised 
the question of frequencies. There are not 
enough available spots for all tlie services 
desirable in the interests of safely and con¬ 
venience in the air. Even before the war the 
far sighted CAA made plans for such an 
eventuality by exploring tlie use of the very 
high frequencies (VHF) for aviation radio. 
Experiments have continued to a point 




Airliner high-frequency transmitter-receiver, 
marker-beacon receiver and direction finder. 


By RAYMOND LEWIS 

wliere as soon as practicable after the war a 
wholesale program of changing over to the 
VHF will be initiated. Some airports are 
already equipped with VHF instrument 
landing systems and the armed services 
have made wide use of thgse frequencies 
for control towers. 

While the average radioman need not 
understand all the complexities of this 
sixrcialized field of radio, because of its in¬ 
creasing importance in our daily lives, at 
least an introduction to the primary aviation 
radio instruments is desirable. The basic 
units for a properly equipped aircraft are 
the transmitter and recerver Thev are dif¬ 
ferent from most ground units only in 
ruggedness of construction, since they must 
pass rigid specifications set up by the CAA. 


Fig. 2—Field intensity 
distribution for pro¬ 
ducing non-reciprocdl 
course alignment. 


These units operate from a \ariety of pri¬ 
mary power sources ranging from dry cells 
to 110 volts AC. There is little standardiza¬ 
tion outside of physical dimensions. Aero¬ 
nautical Radio, Inc., a non-profit radio com¬ 
pany formed by the major airlines, was set 
up to eliminate great deal of work which 
was at cross purposes in this field. Not all 
airlines use \he standards set up by this 
organization, however. 

The weight factor is the major design 
consideration in all airborne apparatus, since 
any excess weight subtracts from the effec¬ 
tive payload of the carrier. Therefore air¬ 
craft transmitters and receivers are de¬ 
signed for a minimum of weight. Trans¬ 
mitters are crystal switching and band¬ 
switching, except for some military services 
where this would be impractical. Receivers 
vary from simple single dial tuning with 
only a volume control to one unit incor¬ 
porating a special range band, manual and 
automatic direction finders, A and H hom¬ 
ing switches, and complete communications 
coverage down to 25,000 Kc. 

It is in the change-over to the very high 
frequencies (VHF) that the radioman is 
first likely to meet equipment foreign to 
liirti. Receivers and transmitters are held to 
the same general requirements as medium 



or low frequency aircraft units, but per¬ 
formance and application looks vastly dif¬ 
ferent. 

The majority of existing radio ranges 
operate in the frequency range 200 to 400 
Kc. They are received by the communica¬ 
tions receiver or a special-range band re¬ 
ceiver. The low-frequency simultaneous 
radio range field intensity patterns are 
familiar to most radiomen in some variation 
of the form shown in Fig. 1 and Fig. 2. 
The standard five tower Adcock range con¬ 
sists of two pairs of crossed Adcock an¬ 
tennae together with a central vertical 
lower for the transmission of carrier energy 
and speech. By transmitting the two figure 
of eight patterns alternately and keying one 
witli the Morse character A ( . — ) and the 
other with the character N ( — . ) in such 
a manner that these signals interlock, it is 
possible to make a direct aural comparison 
of the received iqtcnsitics of tlie two signals. 
When flying the range the pil(/t follows the 
cour.se defined by the steady dash or *‘on- 
coursc” line passing through one of the 
intersections of the field patterns. Flying 
to the left or right will permit either the 
A or N to predominate and indicate in 
which direction the deviation from the on- 
course is. At fi'equent intervals the station 
identification is transmitted as well as 
weather conditions. The central tower is 
used for thi^ purpose and provides a signal 
of uniform intensity in all quadrants of the 
range. 

Without going into the theory of the low 
frequency range it is enough to say that a 
number of difficulties are encountered in 


Fig. 3 — Vertical fan 
and Z markers oper¬ 
ate colored lamps on 
the pilot's control 
board. 



FAN TYPE TRAFFIC 
CONTROL 


I LOCATED AT J 
RANGE STATION) 


this type range which can be eliminated or 
greatly reduced by the use of VHF. Course 
instability, interference between widely sep¬ 
arated stations, and multiple courses—espe¬ 
cially in mountainous countries—^are the 
principal faults found on the low frequency 
range band. 

The very-high-frequency system of radio 
ranges operating from 119 to 126 mega¬ 
cycles has made possible many improve- 
(Continued on page 313) 


RADIO-CRAFT for FEBRUARY. 


272 


945 


















COVER FEATURE: 

RADIO PILOT 
LANDS PLANES 


By S. R. WINTERS 

S CMILAR to the function of a “Seeing 
Eje” dog in leading a blind person 
til rough perilous city traffic, a novel 
radio blind landing system for airplanes 
contacts the pilot 75 miles from the airiiort 
and, at an 8,000-foot altitude, slices a radio 
path through overcast to within a few feet 
of tlie end of the runway. 

This new method of landing planed blind¬ 
ly in the weather hazard of low-hanging 
clouds is not to be confused with the radio 
beam or radio range system of guiding 
aircraft by the equality or inequality of the 
signal intensity of certain dots and dashes 
as they are sniirted out by a radio trans¬ 
mitter. “On tne beam/* a phrase that has 
caught the popular fancy, means that an air¬ 
plane figuratively rides a slender radio beam 
with unerring accuracy from one point to 
another. But a plane, like everything else 
that goes up, must come down — this radio 
blind landing system brings a flying machine 
down safely to rest on it^ runway. 

Developed jointly by the Natioiial Bureau 
of Standards and the Army Aircraft Radio 
Laboratory at Wright Field, Lieutenant- 
Colonel F. L. Moseley describes it as the 
“new instrument approach system.*^ The 
localizer radio transmitter, similar to the 
transmitter used in defining a radio patli or 
track for guiding aircraft along the airways, 
differs in two particulars from the radio- 
range system. It indicates the line of flight 
for landing to the pilot visually (rather than 
by ear through a radio headset) on the 
airplane instrument board. Furthermore, the 


Positions of vertical 
cross-bar indicator re- * 
fer to position of 
plane nearest meter. 

transmitter functions in the band of ex¬ 
tremely high radio frc{|uencies—beyond the 
realm of static disturbances common to the 
broadcast liand and even higher frequencies. 

The trial-and-error method of determining 
the worthiness of this system preceded its 
adoption and standardization. Its public 
demonstration was as recent as two years 
ago, at the Pittsburgh airport — following a 
slow evolution of the various instruments 
and technique comprising the system. Now, 
after 4,000 hours of satisfactory function¬ 
ing its “coming out party*^ has been a pro¬ 
nounced success (at the Bryan, Texas, air¬ 
port). The U. S. Army Air Forces labels 
this instrument landing of airplanes “strictly 
a radio show." 

THREE ELEMENTS IN SYSTEM 

Somebody has described a radio receiver 
as a well “integrated apparatus of many 
small parts working together harmoniously. 
Similarly, this aircraft instrument landing 
system consists of several important com¬ 
ponents; when working as a unit designed 
to penetrate low-hanging clouds by inform¬ 
ing the pilot when he is lined up with a 
cloud-screened runway, the distance from 
tlie airport, and the precisely measured rate 
of glide that will bring the plane within a 
few feet of the runway. 




Below — Glide- 
path transmit¬ 
ter for horizon¬ 
tal needle. 


Above—Localizer transmitting unit is sta¬ 
tioned 1000 feet from upwind end of runway 
and operates vertical cross-pointer needle. 

Basically, the system is threefold—a 
localizer radio transmitter for bringing the 
airplane in line with the runway; a glide- 
patli (a track) radio transmitter for direct¬ 
ing the aircraft at the right rate of descent; 
and mai kcrs or check points over which 
the pilot obtains a radio fix, taking into 
account the distance of the plane from the 
end of the runway. 
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The localizer transmitter, with its lower¬ 
ing steel mast, when mounted on a truck, 
resembles equipment for steeple-chase climb¬ 
ing more than a portable radio transmitter. 
It is placed 1,000 feet from the upwind end 
of the airplane runway, and the truck with 
the radio equipment can be moved readily, 
subject to the vagaries of wind and weather. 
This localizer transmitter spurts out the 
two tone-modulated radio patterns, which 
intersect as a line in space, thus affording 
the pilot a center-line to the middle of 
the runway—with tlie airplane in flight as 
far distant as 75 miles, at an altitude of 
8.000 feet. 

On the instrument lx>ard of the airplane 
is a cross-pointer meter, which tells the 
position of the flying machine with respect 
to the localizer line—whether to the left or 
to the right. One side of the instrument is 
yellow, the other blue. All the while re¬ 
gardless of heading, the localizer trans¬ 
mitter indicates the color of the sector in 
which the aircraft is navigating. The needle 
of the localizer, however, points unerringly 
toward the course line when the plane is 
approaching the runway from the true 
direction. 

Inasmuch as the localizer transmitter is 
a special kind of radio beam or range, it 
must be flown by “bracketing/* according 
to Lieutenant-Colonel Moseley of the Army 
Aircraft Radio Laboratory. With assist¬ 
ance of the tlirectional gyroscope, heading 
corrections for deviations of* only a few 
degrees are necessary because of the well- 
defined sharpness of the localizer course. The 
indicator needle is as sensitive as the weigh¬ 
ing scale at the National Bureau of Stand¬ 
ards which weighs a pen-and-ink signature. 
This indicator needle is sensitive to a 
fluctuation of 3 degrees from the course line 
—so much so that the needle will then make 
a complete swing to its greatest scale range. 
This extreme sensitivity is necessary to 
insure correct alignment of the airplane 
with the center of the runway. 

The markers or diecker pointers, pre¬ 
viously referred to as one of the component 
parts of this radio system, consist of the 
following units: three markers. 75-mcga- 
cycle radio transmitters, placed along the 
localizer course; one 4^ miles from the 
airport (flashing two dashes per second), 
one at one mile from the airfleld (flashing 
six dashes per second); and the boundary 
marker 200 feet from the end of the runway 
(throwing out a constant light). 

A VERTICAL RADIO BEAM 

The glide-patli (or corridor) radio trans¬ 
mitter, positioned about 750 feet upwind 
from the run way *s approach end and 400 
feet to one side, spurts out an exact radio 
beam descending at a low angle to the run¬ 
way'. As observed by the pilot, these glide- 
corridor signals start from the landing point 
oil the runway at an angle of 2^ degrees, 
and stretch to a distance of IS or more 
(Continued on page 315), ^ 
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Mirrophonic reproducer. Lamp and lens^hood may clearly be seen. 
The photo-cell goes behind film in cylinder at oblique end of lens-hood. 



PhoioH Courteau blectrical Research Products Inc. 
Recorder interior. Left-hand portion contains lamp and light valve. 
At the right may be seen the mechanical film-propelling apparatus. 


NOISELESS RECORDING 


B ACKGROUND-free recording of film 
sound, with highest fidelity and widest 
dynamic range, is possible if one has 
knowledge of both electronics and 
photography. 

Three principles in sequence. Fig. I. are; 
Sound, (a) concerted to EMF controls 
light source (b) to expose fihn (c) to a 
series of recorded vibrations of exposure. 
Film is then processed (Step Two). In 
playback, (Step Three), (a) constant light 
source monitors variations of exposure on 
film (h) passing them so they strike photo¬ 
cell (c) which produces EMF (d) which 
is amplified and then reproduced. Trans¬ 
formations must be linear to avoid distor¬ 
tion. 

Film comes in two sizes, ‘‘standard” 35mm. 
(width), and “amateur,” 16inni. Large 
theatre projection uses 35iTim., while small 
theatre and homes use 16 mm. The 35min. 
has advantages as follows; for high fre¬ 
quencies the light variations will be very 
closely spaced along the film if the latter 
moves slowly. Since the larger film has a 
linear speed of ft./scc. (2^^ times as fast 
as the I6nini. film) it will obviously have a 
better response. Also, because of the greater 
width, more light may pass through the 
track and less amplification is required. Fi¬ 
nally, scratclies and dust on the track intro- 


By I QUEEN 


ducc correspondingly less noise on the 35inm. 

Fidelity in reproduction requires that the 
constant light be modulated by the film ex¬ 
actly in accordance with the original sound. 
For this, a very thin slit (as wide as the 
track) is placed in front of the film. The 
total amount of passed light must vary with 
the instantaneous sound pressure of the 
original acoustic energy. This equals the 
product of average transparency of film by 
the slit area. 

Two general methods may be used to 
modulate the liglit. Firstly, Fig. 2, to de¬ 
crease it by 50^0 we may either maintain 
the transparency of the film, decreasing by 
50% the slit area, or, as in Fig. 3, \ve may 
allow light to pass through the entire slit 
area and decrease by 50% the transparency. 

VARIABLE AREA SYSTEM 

This method uses a vibrating galvanom¬ 
eter siisi>ended in a strong magnetic field, a 
tiny mirror reflecting the constant light 
source onto the film in accordance with the 
A.F. (Sec Fig. 4.) For original adjustment 
only half the aperture area is illuminated. 
Modulation alternately increases and de¬ 
creases the exposed area so that inaxiinutn 
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FIXING 
PRINTING 
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PtVOT . I aperture 


CONSTANT 
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Fig 3 



Fig. I—The three steps of reproducing nnovie sound. Fig. 2, 3—Variable-area and variable- 
density film. Fig. 4—One recording system using an oscrllating-galvanometer-modulator. 


corresponds to variation from zero to full. 
Theoretically, the smaller the height of the 
slit the better the fidelity. In practice the 
height is less than .001 inch. Film recorders 
use optical systems which focus down the 
mechanical slit to obtain this small opening. 
By resonating the entire galvanometer sys¬ 
tem to a very high audio frequency we get , 
a constant response tliroughout the audio 
range. These recorders are very rugged, 
require little adjustment, and have good 
fidcl ity. 

VARIABLE DENSITY 

Recording of this type is done by two 
methods. Formerly the output current of 
an amplifier had a quartz glow lamp to 
provide variable li^ht. The tube, responding 
almost instantaneously to EMF variations, 
exposed the moving film. Only the linear 
portion of the lamp characteristic may be 
used. Outmoded because of limited output 
and delicate construction, this method is 
still the ideal for aniatciir work. 

Outstanding fidelity and stability are ob¬ 
tained by the light-valve recorder, Fig. 5. 
Two duraluiiiimim ribbons arc ixisitioned 
in a magnetic field. A.F. currents passing 
(Co)itinued on page 320) 
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GALVANOMETER VOLTAGE 
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CAPACITY BRIDGES 


How resistance^ and capacity-measuring circuits work, and how to 
construct three practical checkers, are described in this article 


A t one time or another the experi¬ 
menter, amateur or serWcenian is 
faced with the problem of measur¬ 
ing an unknown capacitor or re¬ 
sistor or perliaps the mcasurenieiU of one 
that ma> liave altered in value. 

To enable measurements to Ijc taken with 
some degree of accuracy, most apparatus for 
this purpose is constructed around the prin¬ 
ciple of the \\ heatstonc Bridge, and all of 
the bridges described in this article employ 
those principles. 

The Wheatstone Bridge in its simplest 
form is shown in Fig. 1. It consists of a 
symmetrical network of six arms, one con¬ 
taining a source of current such as a bat¬ 
tery or oscillator, another a detector, which 
may be a pair of phones oi a gaivanonieicr. 
When the impedances of Rl, R2, R3» R4 are 
in proportion* no current Hows through the 
detector arm because points A and C are at 
the same potential. This condition is realized 
when Rl R3, which is the same as Rl X 

R2 R4 

R4 = R2 X R3. From the above it will 
be seen that if three of these resistances 
arc known, the remaining one can be calcu¬ 
lated. 

In Fig 1 the resistor R4 is the unknown, 
but if we make R3 variable as in Fig. 2, 
then by altering this resistor (R3), a point 
may be ' reached where the detector will 
show no readiiiff, as points A and C will be 
at tlie same potential. This is known as the 
null-i)oint method. It can be readily seen 
that by employing R3 as a standai d against 
w hich to check the unknown (R4), a large 
range of values may be measured. Let us 
suppose that R4, the unknown, is higher 
than the maximum value of the standard 
R3. If R2 is made 10 times Rl. then R4 at 
balance is 10 times R3. This point illustrates 
a very useful quality of the bridge method, 
that of extending tlie range of comparison 
beyond that of the standard. 

A PRACTICAL BRIDGE UNIT 
Fig. 3 shows a simple practical type of 
Wheatstone Bridge, whicli may be employed 
for the incasurcment of resistance from 10 
to 100,000 ohnfs, and of capacities down to 
100 nimf., with a reasonable degree of ac¬ 
curacy. The bridge is energized by a Neon 
lamp connected as a j elaxation oscillator. 
The A.F. transformer is an ordinary broad¬ 
cast-receiver type with a ratio of 3/1 or 
5/1. The condenser Cl, value .005 mfd. is 
connected across the neon lamp and deter¬ 
mines the frequency of oscillation. This 
value may be altered to produce a suitable 

•Assoc. Brit. I.R.E. 


Fig. I—The basic Wheatstone Bridge circuit. 
Fig. 2—A practical adaption, with one vari¬ 
able arm. Fig. 3—A D.C.-operated capacity 
checker. Fig. 4 —A tube oscillator circuit. 
Fig. 5—Ray-tube resistance-capacity meter. 
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note in the phones bv substituting various 
values of Cl. A high resistance Rl, of 0.5 
meg., is connected in scries witlvthe trans- 
lormer and neon to limit the current passed. 
The D.C. voltage supply is determined by 
the neon lamp employed. One opcraliiife 
around 100 volts is suitable. 

R2 and C2 are the standards of resistance 
and capacity respectively. They should have 
close tolerances, preferably 1% or 2%. 
Variable resistor K3 is of the wire-wound 
potcntidmeier type with a value of 10,000 
olims, “linear lai)er.” 

HOW TO OPERATE THE BRIDGE 

(1) Connect to D.C. supply. 

(2) Connect a pair of headphones to the 
terminals provided. 

(3) Connect the resistor or condenser to 
be tested across terminals C and R. 

(4) Set the switch to the C or R stand¬ 
ard. 

(5) Rotate the potentiometer knob until 
the audio note provided by the relaxation 
oscillator is no longer heard in the pliones 
or is at a minimum. The scale of the po- 
icntipmcter is calibrated, this being done J))' 
placing known values of resistors and con¬ 
densers across the C and R terminals. A 
reversing switch may be incorporated to re¬ 
verse the bridge action, then calibration on 
the resistance range will hold good for ca¬ 
pacity also. As the current drain is very 
small it is suitable to use ‘B“ batteries as 
a D.C. source. 

A small self-contained portable bridge is 
shown in Fig. 4. This unit may be built 
into a box measuring 7 by 5 by 4}4 inches. 
The range of measurement is from 100 
ohms to 10 megohms and from 10 mmf. to 
10 microfarads. The tube oscillates at a low 
frequency to energize the bridge, and a pair 
of telephones are employed as a balance 
indicator.“B** voltage of only 6 to 9 is re¬ 


quired. This can be supplied from a “C“ bias 
battery. The tube can be almost any battery 
type triodc. The method of oi)cration is 
similar to the previous one. This potentiom¬ 
eter is also of the linear wire wound type, 
so that its resistance is proportional to 
length of element. It should be calibrated 
against known values of resistance and ca- 
I>acity. The resistors Rl, R2, and capacitors 
Cl, C2, C3, should again be of close tol¬ 
erance as they are the standards. This unit 
may also be used as an A.F, oscillator for 
providing signals when testing the A,F. 
stages of receivers and amplifiers. 

The third bridge—shown in Fig. 5— 
utilizes the 6E5 magic e>e tube as the bal¬ 
ance indicator, so doing away with head- 
□honcs and enabling greater accuracy to be 
obtained, as well as a greater range of 
measurement. This bridge will measure re¬ 
sistances from 10 ohms to 10 megohms and 
capacities from 10 nimf. to 10 mfd. It incor¬ 
porates a leakage test using a Neon lamp 
and also lias provision for measurement of 
power factor. When constructed with close 
tolerances it is a most versatile instrument, 
and should help fill the need of servicemen 
for a reliable and portable instrument. 

EASILY BUILT AND CALIBRATED 

The instrument is A.C. operated and 
completely self-contained. There is nothing 
difficult in its construction and it is quite 
easily calibrated against known values. If 
possible a resistance box should be used 
for the calibration. This will ensure a 
greater degree of accuracy. When an un¬ 
known resistance or capacity is connected 
across the C and R terminals and the 
range set to the appropriate position, the 
potentiometer is turned until maximum 
shadow is indicated on the 6E5. The value 
of the unknown element is then read on 
the calibration scale. When testing con¬ 
densers, if balance is difficult to obtain, 
probably the condenser has a large loss. 

/'Coitttutted on Page 304) 
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Super Photo-Timer 

Revolutionises X-Ray Photofluorographic Technique 


A n alUcIectronic photo-timing device 
enables X-iay technicians to make'' 
pliotofluorographs automatically 
with the absolute assurance that 
each exposure will be perfect. This de¬ 
velopment permits substitution of cheap 
pliotofluorographs (photographs of the light 
image formed by X-rays on a fluorescent 
screen) for the large and expensive X-ray 
photographs on 14- by l7-incii film. A new 
field in public health service may thereby be 
opened up (Radio-Craft, December, 1944). 

The principle was first utilized by Dr. 
Russel E. Morgan under the direction of 
Dr. Paul C. Hodges, Director of Radiology 
(X-ray technique) at the University of Qii- 
cago, and is currently being commercialized 
by Westinghouse, Fig. 1 shows the rough 
details of its action. It is a standard X-ray 
fluoroscopic apparatus, with the addition of 
electronic equipment in the lower part of 
the photofluorographic hood. 

X-rays from the tube pass through the 
object to be examined and are turned into 
light upon striking the screen. Thus an 
iinag;e varying in density according to the 
opacity of the object to X-rays is formed. 
This image is photographed in the ordinary 
way by the camera. Meanwhile the lens 
focusses part of the light on the screen onto 
a phototube. As light rgaches the tube, its 
infinitely Iiigh resistance drops, permitting 
more or less current to flow from the bat¬ 
tery, according to the amount of light reach¬ 
ing it. It will be seen that tlic tube is in the 
grid circuit of a thyratroii used s^s a trigger 
tube. As current Hows through the photo¬ 
tube, the condenser is charged and tlie grid 
voltage rises. At a certain voltage, the tube 
fires and the relay is opened, stopping the 
exposure. The size of the condenser controls 
the time required to charge to tlic firing 
point for given quantity of light. 

AN AUTOMATIC METHOD 

Exposure timing, which formerly was an 
involved process for eacli exposure, becomes 
fully automatic once a preliminary adjust- 


rneut is made by means of a control on the 
timer. This permits making denser or thin¬ 
ner negatives according to the technician’s 
preference or the conditions under which 
work is done. 

By the old individual-exposure method the 
time of exposure or voltage applied to the 
X-ray tube were varied. Unexpected voltage 
variations during the exposure of a negative 
might affect results, which were in the long 
run dependent on the teclinician’s judgment. 
Witli the electionic control, the current 
through the X-ray tube is set at some par¬ 
ticular value, but variations of current (or 
voltage) are of no consequence, and the 
exposure time is allowed to vary over a 
range from 1/20 to 1/5 of a second. Only a 
very rough kilovoltagc adjustment is made, 
based on an estimate of subject size, and the 
thickness of the subject need not be meas¬ 
ured. Using the timer, therefore, the pro¬ 
cedure involves merely the positioning of the 
subject, a rough kilovoltagc adjustment in 
accordance with a quick visual classification, 
and the touching of an exposure switch. The 
increased operating efficiency is evident in 
this comparison. Moreover, since the photo- 



Mr. C. T, Zavdtes, Westinghouse X-ray engi¬ 
neer, mounts the phototube camera under 
hood of a standard photofluorographic unit. 


tube is affected only by the light intensity 
from the scanned section of the screen, uni¬ 
formly good exposures are insured regard¬ 
less of the thickness of tlie object or of 
irregularities within it. A skilled technician 
cannot compensate for invisible, unknown 
internal irregularities, but the photoelectric 
timer can, since it is only affected by the 
light intensity on the fluorescent screen. 

DETAILS OF THE CAMERA 
The essential parts of the phototube 
camera are the focusing lens, the photo¬ 
electric multiplier tube, a condenser, a re¬ 


Fig. I — Graphic ex¬ 
planation of the elec¬ 
tronic photo - timer’s 
operation. “Object'' 
is the body of a sub* 
ject being examined. 
Fig. 2, below — Dia¬ 
gram of the entire 
unit. 



POWER 

.SUPPLY 



sistance, and a gas triode trigger tube. (Fig. 
2, left side) The phototube assembly is 
mounted beneatli the photofluorographic 
hood, and the lens scans a representative, 
rectangular area of the fluorescent screen. 
In chest photofluorography this area, 954 
inches in the lioriiontal direction and 3^ 
inches in the vertical, coincides with the 
portions of the upper lobes of the right 
and left lungs because they are representa¬ 
tive areas of the subject’s chest. 

The multiplier tube has nine stages of 
amplification, providing a 400,000 to 
2.000,000 gain. From 800 to 1000 yoUs be¬ 
tween cathode and ground are furnished by 
the power supply unit. There is 150 to 200 
volts from anode to ground. These ranges 
are provided to compensate for variations in 
tube sensitivities. Power is supplied to the 
timer by two transformers. One transformer 
furnishes regulated voltage teJ tlie photo¬ 
electric tube; the other serves the remainin.g 
circuit tubes. The main X-ray control switch 
turns on tlie timer power as well as the 
X-ray tube filament supply. 

The density of the exposed film can be 
adjusted in accordance with the preference 
of tlie radiologist. density control mounted 
(Continued on page 326) 
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Left—Photograph of a sound, produced by a gun explosion off right. Reflected wave is seen. Right—Photograph of the schlieren apparatus. 


PHOTOGRAPHING THE AIR 



P HOTOGRAPHIC technique so sensi¬ 
tive that it can take a picture of a flow 
of air — such as the wind around a 
corner — is now an accomplished fact. So 
sensitive is the new apparatus that it could 
take a picture of a ghost — should one get 
in front of the camera—say its inventors. 

This amazing process, recorded by means 
of a flashlight with an exposure of less than 
one-iitiUionth of a second^ photographs 
things which are invisible, such as tlie finest 
details of air disturbance, even to the ex¬ 
tent of making an image of a heat wave 
rising from the palm of one’s hand. 

According to the inventors of the meth¬ 
od. Norman F. Barnes and S. Lawrence 
Bellinger^ engineers of the General Electric 
Company s lal>oratories at Sclrenectady, 
tliere are two general methods of making 
air flow visible. The first involves intro¬ 
duction of material particles, sijch as those 
of smoke or dust, into the air flow being 
studied. Light is directed uiK>n the flow, 
and reflection thus makes it visible. 

The second method is based upon the 
change produced in optical properties of air 
when its temperature or pressure is 
changed. We are all familiar with tlie fact 
that such materials as glass and water can 
refract or bend light which passes through 
them. For example, if one sticks a pencil 
in water, holding it half-way in and at an 
angle, the pencil will appear to be bent 
at the water sur^ce because of the bending 
of the light by the water. If different parts 
of an air mass have different optical densi¬ 
ties, they bend light passing through them. 

Since a change in its pressure or in the 
temperature of air produces a change in 
the light-bending power, it is possible to 
make that change visible by building an 
optical system which is very sensitive to 
such bending or refraction of light rays. 

Based upon this requirement two tjpes of 
equipment have been designed and built— 
the schlieren apparatus and the shadowgraph 
apparatus. The schlieren apparatus-*-iii 
which we are interested—consists essen¬ 
tially of a light source, two concave mirrors, 
a knife edge or razor blade, and a projec¬ 
tion lens and viewing screen. The light 
source used is a General Electric Mazda 
Type BH-6 lamp. This lamp is a high- 
pressure mercury lamp operating at 1,000 
watts and is smaller than an ordinary 


cigarette in size. (See Radio-Craft, No¬ 
vember, 1943.) 

The two concave mirrors used are similar 
to astronomical telescope type mirrors of 
finest quality. They have a focal length of 
8 feet and a diameter of 1 foot. 

The knife-edge assembly consists, basic¬ 
ally, of a thin, opaque object having a 
sharp, smooth edge, a razor blade, for 
instanccJ 

The projection lens is an ordinary high 
quality lens used to focus the air flow pat¬ 
tern upon the viewing screen. Thiis lens 
and the viewing screen can be replaced by 
an ordinary camera if it is desired to photo¬ 
graphically recoid the air flow picture. 

In operation the mercury lamp lorms a 
light source which is so small that it qtay 
be considered as being effectively a point 
source of light. The light from this lamp 
expands out in the form of a cone of light 
and falls upon one of the large concave 
mirrors. If the lamp is placed at the cor¬ 
rect distance from the mirror, that is, at 
its focal point, the light reflected by the 
curved mirror will be changed from an 
expanding cone of light to a parallel or 
cylindrical beam of light. This parallel beam 
of light is then allowed to fall upon the 
second concave mirror. This mirror in turn 
then changes the parallel beam of light into 
a converging or contracting beam of light 
so that the light is squeezed, so to speak, 
down tp a tiny spot of light in a manner just 
the reverse of the way it started out. 

The knife-edge is then placed in the 
system at the point where tlie converging 
cone of light reaches its smallest diameter. 
This edge is then adjusted in height so that 
it just cuts off all the light in the converg-, 
iiig cone and does not allow any of the light 
to pass by over the top of the knife-edge. 
Hence, no light passes on to the projection 
lens and therefore no light dm be focused 
upon the viewing screen. 

The region of parallel light between the 
two concave minors is the region in which 
the air flow phenomena will be studied. The 
way the system is now set up, every ray 
of light passing along this parallel beam 
will be''caught by the knife-edge. 

If, now, some heated air or air under 
hi^h pressure is introduced into this region, 
this air will bend the light rays passing 
through it. Bending is produced because 
this air has different optical properties from 


the surrounding air, as we have seen before. 
The rays which are thus bent are no longer 
part of the parallel beam of light and 
hence will tiot be converged by the second 
mirror to the same point as before. In this 
case, then, some of the rays will be bent 
upward so that the^” will “hop over” the 
knife-edge. The projection lens can then 
focus them upon the sc^een, and a picture 
of the hot or high pressure air will be seen. 
Consequently, for every point in the air 
being investigated which produces a similar 
bending of the rays, there will be a cor¬ 
responding point on tlie viewing screen 
which is illuminated with light. The com¬ 
posite of all these illuminated points will 
produce the picture we see. The accom¬ 
panying photograph gives an idea of some 
of the startling effects wdiicli may be pro- 
duc(^. In this schlieren picture a boom was 
prodiiced by a gun muzzle, off the picture 
at the right, the sound wave being directed 
against a metal plate, at left. As it bounced 
off the metal plate, the path the sound wave 
traveled was clearly recorded. At right is 
a mass of hot air that was expelled from the 
gun muzzle after the blast occurred, while, 
behind the metal plate at left, is shown 
part of the wave that slipped around the 
target and left a curving imprint of its own. 
In thus making visible the invisible this 
amazing camera process promises to make a 
major contribution to research where the 
flow of gas is being s'tudied. 



Path of lighf-beam from lamp fo camera In 
the apparatus In photograph above (right). 
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ULTRA RADIO 


This one-tuber features phosphorescent 
panel marks and other post-war details 


By BOB WHITE 


the panel fastened to the 
chassis, wliicli measures 
inches wide, 3*^ inches 
long, and I inch tall. 

After the parts that arc 
lasteiied directly to the 
chassis or panel arc firmly 
in place, the filter condenser 
(C1-C2) may be mounted. 

If not small enough to fit 
under tlie chassis, it may be 
fastened to the side of the 
potentiometer. (See the pic¬ 
ture.) The 1000 ohm wire- 
wound resistor is mounted 
on a tie ix>int terminal to 
prevent short circuiting to 
the chassis. 

The wiring is very simple, 
but care should be exer- 
cise<l in not omitting any 
coiinections. The pilot lamp is optional. 
If it is used, it should be suited for 120 volt 
operati^i, and should be coneicctefd across 
the 117P7-GT tiibe*s terminals 2 and 7. The 
plug-m coil data shown iif Fig. 2 is only 
approximate, and minor adjustments will 
be necessary. It is better to have too many 
turns of wire to.bcgin with, than not enough. 
All the plug-in coils are wound on 4-prong 
tube bases. 

1 lie broad tuning of the superregencra- 
11ve receiver is helpful in picking up distant 
stations, but it tends to make the tufting 
range for one coil very short on the lower 
fre<iucncics. It \^^as noted that the opposite 
was true of the oscillating range. The lower 
fre<fiiencies will allow the detector to oscil¬ 
late over a longer range without adjustment 
of the plate coil. Then, it was reasoned, if 
in some way grid turns could he added or 
subtracted at will, the range would be ex¬ 
tended over a much longer band. 

As a result a tapiied coil was placed in 
scries with the plug-in coil^s grid circuit. 
(See Fig. I.) This coil was wound with No. 
24 S.C.C. wire oil a ^-iiich form 1}4 inches 


The Ultra works with a 
15-inch bent antenna 
for local stations. 


long. It is tapped at the 2nd, 3rd, 12th, 17th 
and 23rd (last) turn. When selector switch 
S3 is connected to contact 0, coil CLl is en¬ 
tirely shorted and reception at the high fre¬ 
quencies is possible with plug-in coils A, 
B, and C. But starting with plug-in coil D 
the range can be extended by switching in 
a few turns of wire to increase the in¬ 
ductance. 

After the receiver has been wired and 
tested the case can be constructed. It con¬ 
sists of two sides and a top and bottom made 
of sturdy cardboard. Masonite or plastic 
might also be used. The sides measure A]4 
inches tall and 3^ inches wide. The top 
and bottom measure 5% inches long and 3^ 
inclics wide. 

The picture sliows the places that arc 
illuminated in the dark by a phosphorescent 
chemical. This chemical is known as calcium 
sulphide and is purchased in the form of 
paper coated on one side with this substance. 
Tlic needed markers and letters are traced 
lightly on tlic coated side with care so as 
not to rub off any of the chemical nor waste 
(Gontinued on page 316) 


T he short wave enthusiast who wants 
dependable reception on bands between 
10 and 120 meters will find this receiver 
ideal. The 117P7-GT tube, which com¬ 
bines a half-wave rectifier and beam power 
amplrncr, is employed as a sclf-i)owered 
super regenerative detector. The super- 
regeneration makes possible around-thc- 
world reception with only a 15-inch antenna. 
Although the entire receiver with the case 
measures only 5 x x 3j4 inches, many 
features are included in the design—sucli 
as.plug-in coils, tapped coil range-extender, 
band spread, stand-by “B” switch, and 
luminous dials. 

tONSTRUCTION DETAILS 

III the original model the panel was con¬ 
structed from a masonite board measuring 
5 inches across, AYz inches tall, and ^ of 
an inch thick. No shielding for hand capacity 


Fig. I—The Ultra I-tube all-wave recei^^er. 

is necessary, for the receiver is very stable. 
After .the holes arc marked and drilled, the 
front side may be given one or two coats 
of* colorctl brushing-Iacquer. After this is 
dry, the main parts may be mounted and 




Left, rear view; right, under¬ 
chassis view of the Ultra re¬ 
ceiver. The plug-in coils may 
be of the home-made type 
shown or be standard S-W 
colls from an old radio. 
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New FM Receiving System 

Locked-In Frequency-Dividing Circuit Reduces Interference 


F requency modulation is the most 
important advance in entertainment ra¬ 
dio since the advent of broadcasting. 
Still confined to a relatively small num¬ 
ber of transmitters and receivers, FM 
teciinique is far from l^ing a fixed art, 
and it should not be surprising if apparatus 
and methods now deemed essential slioulcf 
be paralleled or superseded in coming years. 
Means may be found for accomplishing 
or improving the present functions of 
FM apparatus in entirely new ways, and 
with entirely different equipment. 

A step in this direction has recently been 
made by G. L. Beers of the Radio Corpo¬ 
ration of America, in the development of af 
frequency-dividing locked-in oscillator 
frequency-modulation receiver. His circuit 
uses the well-known tendency of an oscil¬ 
lator to “puir* into synchronism with a 
signal near its frequency to overcome cei- 
tain difficulties in obtaining satisfactory ad¬ 
jacent-channel selectivity without compli¬ 
cating the apparatus us^. Indeed, the new 
system renders unnecessary the limiter 
stage of the older metliod of reception, 
while maintaining and even fiicrcasing the 
ability of the receiver to reject amplitude- 
modulation variatiotis in the received sig¬ 
nal. 

AN ORIGINAL APPROACH 
A block diagram of the system is shown 
in Fig. 1. It differs from earlier circuits 
in that it contains, after the I.E. stages, 
a local oscillator which is frequency-mod¬ 
ulated by the received signal. This signal 
is passed by the frequcncy-moduhated oscil¬ 
lator to a discriminator. The oscillator op¬ 
erates, not at the frequency of tlic incoming 
signal, but on one-fifth that frequency, and 
the discriminator is designed for this re¬ 
duced range of frequencies. 

The local oscillator is designed to “lock 
in’’ with the incoming signal and follow 
exclusively its frequency deviations. A pro¬ 
gram on the desired channel may therefore 
be heard in the presence of strong signal 
voltages on adjacent channels. A substantial 
improvement in selectivity is thus obtained 
by electronic means. 

The local oscillator’s output is constant, 
applying the same voltage to the discrimi¬ 
nator whether tlie signal be strong or 
weak, or even when no signal is being 
received. Thus the limiter stage becomes 
unnecessary and is omitted. 

A considerable amount of gain is pro¬ 
vided by the locked-in oscillator stage. 
This amounts, under weak-signal condi¬ 
tions, to approximately 20. Since this gain 
is at a lower frequency than that of the 
I.F. amplifier, it is obtained witliout ob¬ 
jectionable feedback, and the receiver sta¬ 
bility is improved. 

THE OSCILLATOR CIRCUIT 

Heart of tlie circuit is the locked-in 
oscilkitor shown in Fig. 2. The tube used 
is an A-5581, an experimental type similar 
to the 6SA7 but with a higher mutual con¬ 
ductance. The 860-Kc. oscillator tuned cir¬ 
cuit is connected to the plate of the tube 
and a feed-back coil (tuned to 1720 Kc.) 
is connected to the No. 3 grid to maintain 
oscillations. The signal, at 4300 Kc., is ap¬ 
plied to the No. 1 grid. 


When no signal is being received the tube 
functions as a normal oscillator. Circuit 
\ a lues are so chosen that strong harmonics 
are produced, which are applied to die 
No. 3 grid through the regenerative 
coupling. 

When a signal at the intermediate fre¬ 
quency (4300 Kc.) is applied to the No. 
1 grid, beat notes are set up between it 
and the fundamental and various harmonics 
of the oscillator. The fourth and sixth 
harmonics (3440 and 5160 Kc. respectively) 
beat with die 4300 Kc. frequency 'signal 
to produce a beat note of 860 Kc. .\s the 


An instant before the two airrents again 
come into phase the situation is reveped. 
The component due to tlie injected signal 
is now behind the local oscillator compo¬ 
nent. This lagging component will act as a 
reduction of capacity in the tank circuit, 
thereby raising its frequency. 

A REACTANCE TUBE 
The circuit of Fig. 2 therefore acts like 
the reactance tube of FM transmitter ami 
AFC circuits, varying its frequency with 
the lagging and leading plate currents, and 
swinging the Jrequcncy of the circuit back 


Fig. I —Block diagram 
of new receiver. Two 
units differ from the 
older circuit. 



plate circuit is tuned to that frequency, it 
is passed on to the discriminator. All beats 
produced by other harmonics arc effectively 
by-passed. 

The added 860-Kc. component of the 
plate current caused by oscillator harmonics 
beating with the incoming signal is in 
phase with the 860-Kc. current in the 
oscillating plate circuit. The circuit be¬ 
comes stable in this condition and the in¬ 
jected current will ^’lock in” the incoming 
4300-Kc. signal with the 86 QaKc. current in 
the plate circuit. Since the injected current 
l:as the same phase and frequency as the 
normal current, it is merely equivalent to 
an increased output from the tube. 

THE ‘‘FOLLOWING” ACTION 

Should the incoming signal vary in fre¬ 
quency there will be in effect two currents 
of slightly different frequencies in the 
tank circuit. If, for example, the incoming 
signal increases slightly in frequency, the 
fourth harmonic of the Iqcal oscillator 
l^ats with it to produce a frequency 
greater than 860 Kc. The two currents 
drift in and out of phase with each other 
at a rate depending on the difference of 
frequency between them. 

Their combined effect produces an im¬ 
portant reaction on the tuned circuit. An 
instant after the two currents are in phase 
—selecting that instant as an example— 
the current due to the incoming signal 
4eads that of flic local oscillator somewhat. 
The tank circuit secs a current with a 
leadhig component, which affects it as if 
additional capacity had been inserted in 
the circuit. The circuit frequency is there¬ 
fore decreased. 


Fig. 2, below—The special oscillator circuit. 
Fig. 3, right—The narrow-band discriminator. 



and forth. If the frequency of the incoming 
signal is approximately five times that of 
the tuned circuit, a iioint will be reached 
when the frequency of the tuned circuit 
becomes exactly onc-fifth that of the in¬ 
coming signal. \\ hen that happens the 
oscillator will lock in with the signal. 

The sixth harmonic has not so far been 
mentioned, but it can be shown that the 
combined result of it and the fourth is a 
single injected current of variable ampli¬ 
tude and phase. Usually the two harmonics 
are of unequal amplitude and the effect 
of the weaker is to produce relatively 
small variations in the stronger. 

By restricting the lock-in range of the 
oscillator to frequency variations in the de¬ 
sired signal channel a material improve¬ 
ment in selectivity c^n be obtained. The 
lock-in range must be wide enough, on 
the other hand, to follow frequency varia¬ 
tions of the received .signal and in addition 
provide for receiver mistuning and fre¬ 
quency drif^ ill transmitter and receiver. 
This lock-in range depends on a number 
of factors, including input voltage, I.F. 
band-pass, tube constants and disci iminator 
impedance. It can be made to have op¬ 
timum \allies only by skilled design which 
t^kes all these three factors into account. 

THE FM DETECTOR 

The discriminator circuit used with this 
system is illustrated in Fig. 3. It is a nar¬ 
row-band type as compared to conventional 
discriminators, as the frequency deviations 
handled by it arc only one-fifth those 
originally picked up by the receiver. Other 
(Continued on Page 3M) 
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Electronic Thickness Gage 


I N the highly stressed parts of modern 
airplanes the complete inspection of sec¬ 
tion thickness after final machining is 
important. This inspection becomes a 
<lifficult problem on some finished parts 
where the inner surface of a wall is not 
accessible. In some cases, an instrument re¬ 
quiring only external contact to the part 
is necessary. 

A supersonic wave can be used to meas¬ 
ure the thickness of metal parts by the 
echo method. However, with thin sections 
the time intervals involved are extremely 
sliort. This is due to the high velocity 'of 
sound in metals, for example, about 250,000 
inches per second in steel. Therefore, in a 



Fig. I—The Sonigage measuring a metal part. 

piece of steel thick, the echo will return 
in about one microsecond. Complicated elec¬ 
tronic circuits are also involved in these 
measurements. 

An instrument whicJi would be suitable 
for routine production inspection should be 
simple to operate and, inexpensive to build. 
These requirements have led to the develop¬ 
ment of a different supersonic instrument 
which we have called the “Sonigage.'" 

PRINCIPLE OF OPERATION 

The simplicity of the instrument is due 
to the fact that it does not measure the 
time intervals directly but rather the fre¬ 
quency at which the work is set into 
resonant vibration in the thickness direc¬ 
tion. Since this resonant frequency in plates 
of a given metal is directly related to the 
thickness, the measurement of frequency 
determines the thickness. 

The Sonigage, therefore, consists only of 
a simple variahJc-frequency electronic oscil¬ 
lator and a quartz crystal for converting 
this electrical energy into mechanical vibra¬ 
tions. 

Operation of this instrument required 
only pressing the quartz crystal into con¬ 
tact with the material and tuning the oscil¬ 
lator dial to the resonant frequency of the 
work as shown in Figure 1. Due to internal 
damping of the metal, power is required 
to maintain this resonant tlhckness vibra¬ 
tion. This power is supplied by the oscil¬ 
lator. A i>ower output meter serves to indi¬ 
cate the resonant frequency of the work in 
much the same way as the electron-ray tube 
on a radio serves to indicate tuning to 
resonance with a particular station fre¬ 
quency. 

This resonance point is \ery sharp and 
if the oscillator is detuned as little as 1% 

♦Research Laboratories Division, General Motors 
Corporation. 


By WESLEY S. ERWIN* 


the indicated power amplitude is greatly 
reduced. Such sharpness makes accurate 
thickness measurements readily feasible. 

THE CRYSTAL OSCILLATOR 

A small flat piece of X-cut quartz crystal 
is used. Quartz cut in this manner changes 
thickness when an electrical potential is 
applied to its faces. The action is reversible 
and instantaneous, so if a high frequency 
alternating potential is applied to tlic quartz 
plate faces the crystal will change thickness 
rapidly at that frequency. This forced me¬ 
chanical vibration can be transmitted to any 
material by placing one face of the quartz 
plate in contact with it. Since the amplitude 
of this high frequency motion is ordinarily 
only a few billionths of an inch, good 
coupling such as that provided by an oik 
film between the crystal and the woik is 
required. Brushing the work with oil before 
testing is sufficient. A typical crystal and 
holder are shown in Fig. 2. 

The oscillator is a simple one-tube varia¬ 
ble-frequency type as shown in Figure 3. 
Its power output is indicated by a D.C. 
inillianunetcr in the plate circuit By using 
an efficient coil and good insulation the 
osciilaior power losses are kept low. Nor¬ 
mal plate current is tljercfore small. Varia¬ 
tions in this no-load ^late current encoun¬ 
tered in the oscillator frequency range are 



Fig. 2—^Two views of the crystal and holder. 

coini>ensatcd by adjusting the special load¬ 
ing plate on the tuning condenser. This 
small constant plate current is then bal¬ 
anced to zero on the meter by the bridge 
circuit in whicli the meter is connect^. 
With this arrangement the meter will read 
only the additional external power output 
of the oscillator which is dra\vn by the 
crystal when the work is in resonance with 
the oscillator frequency. 

RANGES AND CALIBRATION 

A siiigle crystal is sensitive over about 
a two-to-oiic range of thicknesses, so oscil¬ 
lators are built to cover a single two-to-one 
frequency range. Additional ranges would 
require changing coils, crystals, and dial 
scales. Because of the low cost and extra 
inspection capacity of separate units no such 
multi-range models have been built. 

The oscillator tuning condenser dial can 
be calibrated in frequency but for any one 
metal it can be calibrated to read thickness 
directly.^This is because the product of the 
resonant frequency and the thickness will 
equal one-half the velocity of sound. For 
any' one metal this velocity is a constant 


and, therefore, the frequency and thickness 
are inversely proportional. 

For steel the relation is f X t = 125,000 
where f is the frequency in kilocycles per 
second, t is the thickness in thousandths of 
an inch, and 125,000 is one-half the velocity 
of sound in steel in indies per second. 
Fortunately the velocity in steel is not 
appreciably affected by ordinary alloy con¬ 
tent, hardness, or he^i treatment, so one 
calibration holds for all common steels. 

Other metals have different sound veloci¬ 
ties and would rcquii e different calibrations 
or the use of conversion factors. A few of 
the common metals and alloys tested on the 
Sonigage arc: Steel, aluminum, brass, cop¬ 
per, silver and stainless steel. 

HARMONIC OPERATION 

It is also possible to observe harmonics 
of the fundamental thickness vibration such 
as the second, third, fourth, etc., with tlie 
instrument. The indicated resonant ampli¬ 
tudes of such resonance points will be 
successively smaller than the fundamental 
indication and this should identify them 
as sucli. In the application to propeller 
blade measurement the thickness of the 
parts before fabrication is known and 
subsequent operations may decicase but not 
increase this thickness. In this case instru¬ 
ments were designed so the original thick¬ 
ness fell in the thick end of the range. The 
thickness can, therefore, be measured un¬ 
less it is about half the original thickness 
or less, in which case there is no indication 
and the part is rejected as undersize. 

In the more general case where the thick¬ 
ness of the woi k is not known, the harmonic 
indications may appear on the dial at points 
which correspond to one-half, one-thiid, 
one-fourth, or other fractional parts of the 
actual thickness. For example, in such a 
case the indication might appear on the 
dial .070'' aTid the actual thickness of the 
sample might be .070" (in which case a 
large meter indication would be obtained), 
two times .070" or .140" (weaker indica¬ 
tion), three times .070" or .210" (still 
weaker), etc. The thickness in this case 
cannot be less than .070" or in between .070", 
.140", .210", etc. When two or more of 
such a series of thicknesses arc possible, 
the actual thickness still can be determinc<l 
by the Sonigage alone. Two adjacent har¬ 
monic dial readings Ri and R, are taken. 
Since these will be 1/n and 1/n + 1 of the 

t 

total thickness t, then Ri == — and 

n 

Ra = t/n -jr 1. The solution of these two 
equations yields t - RiRj/Ri—Ra, or the 
product of two adjacent readings divided by 
their difference is the actual thickness. 



Fig, 3—Circuit of the Sonigage oscillator. 
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Non-interference with television combined with safety by use of phosphorescent pigments on baseboardi furniture, wallpaper and drapes* 




LUMINESCENT RADIOS 



M ost radio engineers are familiar 
with the phenomenon of lumines¬ 
cence, particularly that produced by 
luminescent powders in cathode 
tubes and on television screens (als(^^fl®i® 
sibly the cold light created by phosphors ih 
the modern fluorescent tubes). Probably not 
as familiar are those specially manufactured 
luminescent pigments which are excited to 
luminescence by the absorption of some 
form of radiant energy. 

The latter form of luminescence has been 
utilized extensively in a varietjTof war ap¬ 
plications such as luminescent dials, naviga¬ 
tional instruments and charts, radar equip¬ 
ment, maps, tables and directional signs 
and markers. It is possible that these lumin-N 
escent pigments may find wide application 
in luminescent dials and trade-name plates 
on radio and television sets of the future, 
as well as indirectly in the decorative 
scheme of the home television reception 
room. 

Ill theory, this form of luminescence is 
the result of the absorption of a quantum 

•Market Development Division, the New Jersey 
Zinc Company. 


By M. A. HEIKKILA* 

of photons within the molecular structure 
of luminescent pigments, each quantum of 
energy raising an electron to an upper 
level, from which it returns—either im¬ 
mediately or after an interval of time—to 
its equilibrium state, simultaneously releas¬ 
ing the transmuted energy in the form of 
visible light. 

There are two types of luminescent pig¬ 
ments: (1) ftuorcsccut, the type which 
luminesces or glows only during the time 
of exposure to an e.xciting light source, and 
(2) phosphorescent^ the type that continues 
to glow for some period, from a few seconds 
to 10 or 12 hours or more, after the ex¬ 
citing light 4s extinguished. Fluorescent pig¬ 
ments, thwefore, have no useful afterglow, 
and are distinguished from phosphorescent 
pigments which, in addition to fluorescing, 
have useful afterglow pr<^>crtics. (Radio¬ 
active materials, which are self-excitcd, are 
not included in this discussion as they arc 
basically different materials ) 

Fluorescent pigments require light sources 


that contain very little or no visible energy* 
if the fluorescent light is to show to best 
advantage. An ultraviolet or so-called 
“black"’ light source, which radiates most 
of its energy in the longer wave length ul¬ 
traviolet range from 3200 to 4200 Angstrom 
units, is suitable tor use with this type of 
pigment. Such ultraviolet light sources in¬ 
clude argon glow lamps, tungsten-filament 
lamps (operated at high filament tempera¬ 
tures), regular fluorescent lamps, high- 
pressure mercury-arc (vapor) lamps, and 
special “360‘ BD" fluorescent lamps. To 
eliminate all traces of visible light, suit¬ 
able ultraviolet filters are used, including 
\Vood"s glass, pot blue glass and certain 
plastic compositions. 

The “360 BL’" fluorescent lamp is the unit 
developed for, and used extcnsixely in, the 
war effort ailtl is the light source that prob- 
aWy is of greatest interest to tlip radio en¬ 
gineer and designer for for tlie excitation 
of fluorescent dials or decorati\c effects. 
This lamp is available in 6-inch, 4-vvatt 
and 8-inch, 6-watt sizes. (This special lamp 
is also available in the longer 15, 30 and 40- 
(Contlnucd on page 312) 


Another luminescence-treated room, In which the aesthetic effect is intensified by the broad-striped and "blue-heaven" wallpaper. 


















Capacity Phono Pickup 


I N 1919 the writer recorded but never 
published what is perhaps tlie earliest 
RM. radio system. A condenser type of 
microphone was connected across the grid 
circuit inductance of a feed-back oscillator 
^ tliat variatibns of its capacity, caused by 
impinging sound waves, would produce cor¬ 
responding capacity variations for . fre¬ 
quency-modulating the oscillator. 

For reception, a conventional radio re¬ 
ceiver was used, tuned not to resonance, 
but to a point about two-thirds up the 
resonance curve where it was past linear, 
cither on one side of the curve or the other. 
Tuned in at one of these two points — say 
the low-frequency side — an increase oi 
transmitter frequency would cause an in¬ 
crease of received current, while a de¬ 
crease of transmitter frequency would cause 
a decrease of received current. The fre¬ 
quency-modulated received current would be 
demodulated and translated, in the detector 
circuit, into audio frequency currents corre¬ 
sponding to the original sound waves at 
the transmitter microphone. 

Some years ago the writer applied this 
principle to the development of a phono¬ 
graph pickup in which capacity variations 
between a vibrating phonograph needle and 
an adjacent pickup electrode were utilized 
to modulate the frequency of a low-power 
oscillator. A regular, complete F.M. re¬ 
ceiver was used to pick up the modulated 
signals. The oscillator output could be 
coupled directly into the R.F. input of such 
a receiver, and shielded to prevent external 
radiation; or — if desired — the oscillator 
could be allowed to radiate through short 
distances to a receiver in the same room or 
elsewhere. The principle is also applicable 
to F.M. transmitters employing R.F. ampli¬ 
fication t6 build up the power for radiation. 

THE CONVENTIONAL SYSTEM 

In conventional phonograph pickups such 
as magnetic, crystal, elcctro-dynaniic, etc., 
the needle is used merely as .a connecting 
link between the record groove and the vi¬ 
bration translating device. In these there 
are usually masses and compliances which 
must be driven by the needle and record 
groove. Work is expended in this driving 
action and considerable pressure on the 
needle—of the order of three to five or six 
ounces—is required for satisfactory track¬ 
ing and driving operation. 

Furthermore, these masses and compli¬ 
ances introduce one or more free periods 
of oscillation in this vibrating system in the 
audio frequency range. These resonances 
cause peaks and depressions in the pickup 
frequency characteristic with corresponding 
unevenness in the reproduction of various 
frequencies. 

These devices arc velocity-operated gen¬ 
erators. This means that at low frequencies 
the amplitude of the reproduce<l current is 
far too low, especially because low frequen¬ 
cies cannot be recorded at full volume due 
to limitations of the record itself. All phono¬ 
graph records have the low frequency com¬ 
ponents compressed; i.e., reduced in volume, 
due to the necessity of using a low-pitch 
record groove spiral in order to secure 
normal playing time for the record. The 
recording amplitude is therefore limited by 
the available space between adjacent 
grooves on the record, through which the 
recording cutter nuist not pass. 

For these several reasons, a .pickup in 
which the needle constitutes the entire vi¬ 
brating system, is the ideal type. Such a 
system is used in this F.M. pickup. 


By BENJAMIN F. MIESSNER 


The needle is ^ incli long, the length 
normally used in recording, and it thus 
travels through an arc of the same radius 
as the recording stylus. This keeps the 


An FM phonograph pickup which 
employed a coil was described in 
Radio-Craft a few years ago. Mt. 
Miessner, who holds many patents 
in electronic music and other radio 
devices, here describes a capacity¬ 
aperated FM phonograph pickup. 


needle tip always in contact with the record 
groove. 

The needle's top end is also ground to 
a fine point and rests in a conical socket 
at tlie upper end of the pickup head. The 
bottom end of the needle is maintained in 
its normal position by a rubber or other 
resilient disc attached to the bottom of the 
pickup head. The needle is thus free to 
move in any horizontal direction against the 
weak but sufficient restoring force of the 
rubber disc. Within a few thousandths of 
an indi from the lower side of the needle, 
but within the pickup head case, is an ad¬ 
justable pickup electrode. The needle is 
seen at I in Fig. 2; the surface of the 
record being represented by 2. The pickup 
electrode is at 3. The top end of tlic needle 
rests in block 4. A wire 5 lead^from the 
insulated pickup electrode back into the tone 
arm, and 6 is the ^rew by whicii the pickup 
spacing is adjusted. 

Either the needle or the pickup electrode 
may he grounded to the pickup head case 
and tone arm, depending on the mechanical 
design. The ungrounded element is con¬ 
nected, through a central conductor in tlie 
tone arm, to the input grid circuit of an 
acorn tube oscillator, in parallel with the 
grid circuit tuning inductance. This con¬ 
ductor should preferably be a length ot cot¬ 
ton-wrapped shield wire with the shield re¬ 
moved to reduce weight. It should fit tight¬ 
ly in the tone arm tube to prevent movement 
or vibration of the central Conductor, which 
would introduce undesired frequency modu¬ 
lations of the oscillator. A trimmer con¬ 
denser of low capacity may be included for 
adjustment of the mean frequency of the 
oscillator. .'\ circuit is shown in Fig. 3. 

The oscillator tube and components of its 
circuit may be incorporated in the tone arm 
stand or iit the tone arm itself. \ resonant 
transmission line may also be used between 
the tone arm and the oscillator tube, mount¬ 
ed, in this case, on the chassis of. the F.M. 
receiver used for its reception. This is sug¬ 
gested by my associate, Mr. Richard Bcau- 
cliamp. 

This arrangement constitutes the truly 
ideal type of phonograph pickup. The needle, 
locked at its upper end in its socket and 
at its lower end in the record groove, can 
have no free resonance period in the audio 

R A D I O-C 


range. Its mass is extremely low, and the 
compliance of the rubber disc is also low. 
The undulating record groove, therefore 
has a minimum of work to do in vibrating it. 
Consequently, the needle pressure can be re¬ 
duced to about Yz ounce with resulting low 
wear on record and needle as well as very 
low needle scratcJi. Since the pickup op¬ 
erates by change of spacing (rather than by 
velocityy of the needle from its pickup elec¬ 
trode, operation is just as good at one cycle 
as it is at 10,000 cycles per second. Its fre¬ 
quency-response curve is therefore absolute¬ 
ly flat. The needle scratch is hardly audible 
and no scratch filter is used. 

Another imixjrlant feature of this pickup 
is automatic volume expansion, which is 
provided in the pickup itself, not by elec¬ 
tronic means in the amplifier as is the case 
with conventional record players. 

The pickup electrode is not parallel to 
the record groove at the point of needle 
contact, but inclined to it at an angle of 
about 30 degrees, as shown in Fig. 4. For 
large undulations of the record groove, the 
needle is dragged, by the frictional resist¬ 
ance, closer to the pickup electrode so that 
its lateral vibrations are translated into ca¬ 
pacity and frcqucnc 3 ' modulations with high¬ 
er efficiency. Thus, the greater the recorded 
tiijL^mplitude, the greater the efficiency. 

type of pickup may be used also 
for amplitude modulation of an R.F. car¬ 
rier in which case it is used as a variable 
capacitance impedance working as a tuning 
clement in an R.F. circuit It may also be 
used as a D.C. polarized pickup, like a con¬ 
ventional condenser microphone, in an A.F. 
amplifier circuit. In this case it requires a 
higl>-a^ltage charge on the ungrounded cle¬ 
ment, supplied through a resistor of high 
ohmic value, to limit the ability of the charge 
to change rapidly, as is also the case with 
the condenser microphone. 

The writer’s patents cover the pickup 
itself as well as these \arious types of cir¬ 
cuit. 



Fig. I—Pickup, charging source, pre^amplifier 
and power amplifier. Fig. 2—Details of the 
pickup. Fig. 3—Schematic of oscillator and 
coupling means. Fig. A —Automatic volume 
expansion is provided by the electrode shape. 
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BROADCAST 

EQUIPMENT 

PART VI—TRANSMITTING STATION EQUIPMENT 
By DON C. HOEFLER* 


E ver since the inception of radiotele¬ 
phone broadcasting, on tliat evening 
in 190/ when Dr. Lee DeForest dem¬ 
onstrated his great achievement before 
several guests atop New York’s old Parker 
Building, a problem of ever-increasing con¬ 
sequence has been that of adapting the 
widely varying range of the program ma¬ 
terial to the fixed volume range of the 
amplitude-modulated transmitter. The vol¬ 
ume range of the transmitter lies between 
that point corresponding to the innate noise 
level of the equipment and that level which 
corresponds to maximum (100%) modula¬ 
tion. This range is usually about 30 or 40 
db, while the dynamic range of the program 
may be as great as 60 db or even more. 
Furthermore, the coverage of the transmit¬ 
ter is partially dependent upon its average 
degree of modulation. Volume compression 
and the technique of ‘Viding gain” are 
therefore necessary adjuncts to the modern 
standard broadcast system. 

The monitoring engineers at the control 
booth, master conti ol room, and transmitter 
must compress the volume range by in¬ 
serting loss during the exceedingly loud 
sections and removing loss during the 
passages at and below the inherent noise 
level. Wherf this operation is accomplished 
efficiently, the modulation level is never low 
enough to harm satisfactory reception nor 
high enough to cause distortion. Despite 
the fact that the program level is monitored 
and controlled at several different points, 
tliis process remains very delicate and 
rather unreliable, requiring of the operator 

* Broadcast Engineer, ex WJLB-WLOU, De¬ 
troit, Mich. 









keen perception, physical co¬ 
ordination, and familiarity U. — 
with musical compositions. It 
is further complicated by the fact that the 
liighcr the avercTge degree of modulation 
is maintained, the oftener the peaks will 
override the maximum of 100%, causing 
distortion in the transmitted carrier with 
resultant distortion in the receiver. Siiicc 
these overmodulation peaks occur with 
great rapidity, it is practically impossible 
for tlie monitoring engineer to compensate 
for them properly unless he knows before¬ 
hand exactly when they will occur. (The 
subject of modulation will be discussed in 
some detail in a future installment.) 

It was with these inherent difficulties in 
mind that manufacturers developed the lim¬ 
iting amplifier. This is an amplifier so de¬ 
signed that its output cannot be increased 
beyond a predetermined maximum value. 
This desirable function permits the moni¬ 
toring engineers to relax their diligence 
with assurance that the transmitter cannot 
be badly over modulated, with the result 
that the average degree of modulation is 
raised and the station’s coverage is thereby 
improved. Representative types of this 
equipment arc the Western Electric 110-A 
and the R.C.A. 96-A, now succeeded by the 
86-A. The former is shown in Fig. 1 and 
the latter in the photo above. 

The gain of this unit is automatically 
lowered whenever the program peaks be¬ 
come excessively high. The basic principle 
of operation is similar to that of receiver 
automatic-volume-control, in that a small 
portion of the signal input is rectified to 
provide a bias control voltage to the ampli¬ 



fier input. Thus 6K7s are utilized in the 
input, exhibiting the varia!)le-niu charac¬ 
teristic which is particularly useful for 
such operation. 

The volume-compression circuit consists 
of the 6R7 duplex-diode triodc, in which 
the triodc amplifies a portion of the signal, 
wliicli is rectified by the double diode, with 
the result that a varying D.C. bias voltage 
is produced across the resistance in scries 
with the fixed bias on the grids of the first 
stage. As the signal increases, the bias be¬ 
comes more negative and the gain decreases. 
This action is like delayed AVC in that it 



Fig. I—A typical limiting amplifier, which automatically keeps program level within bounds. 
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Fig. 2—Standard crystal oscillator circuit, 

does not take effect until tlic audio signal 
level applied to the limiter tube exceeds its 
own fixed bias. It should be understood 
that this oiicration does not introduce ex¬ 
cessive distortion by merely clipping the 
signal peaks, but ratlier it actually reduces 
the overall gain and then permits it to re¬ 
turn slowly to normal. It must function 
quickly in order that sudden peaks may be 
efficiently compressed. However, much trou¬ 
ble would be experienced if the gain were 
able to fluctuate due to low-frequency audio 
notes. The circuit components arc therefore 
so chosen that volume compression becomes 
effective in 0.001 second, but the gain is not 
fully restored to normal for about seven 
seconds. The compressor circuit may be 
removed by opening switch SI, in which 
case the unit operates as a straight linear 
amplifier. 

The remainder of the circuit is quite con¬ 
ventional. with the 6N7 twin triode oper¬ 
ating push-pull into a resistance-coupling 
circuit to drive the push-pull output. The 
89 pow er pentodes are ti iode connected and 
thus operate class Al. A single meter, in 
conjunction with suitable shunts and multi¬ 
pliers and a switching arrangement, per¬ 
forms all the measuring functions indicated. 
With this equipment it remains necessary 
for the monitoring engineer to increase the 
gain whenever the signal gets “down in the 
mud,” i.c., when it enters the area compris¬ 
ing the inherent noise level of the equipment. 

(Continued on page 3l0) 
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An Electronic Accompanist 


A LL radio experimenters have been fas- By NATHANIEL RHITA 

/\ ciliated by the pure musical notes 

/ \ obtainable from an audio oscilla- The lower system of switches will be 

tor. The thought of making up a \ described at this time. When any single 

musical instrument has probably occurred ' key is depressed the SPST switch in¬ 
to most of us. Any type of keyboard volved will close the circuit through the 

which can close electrical contacts may be battery B and produce a voltage drop across 



Altos are grouped around speaker A; basses near B; sopranos at C and tenors around the 
speaker in end of organ opposite B. Therefore each group is helped to sing in its own key. 


used and it is an easy matter to build 
such an instrument where only one note 
ar a time is to be played. 

If two keys are simultaneously depressed 
on such an instrument, evidently only one 
note will be sounded, since the oscillator 
can operate at only one frequency at a time. 
A little thought will show that multi-tone 
harmony will probably require the use of 
a separate oscillator for each note on the 
keyboard. This metho<l is used in the mod¬ 
ern electronic musical instruments. 

An ingenious and interesting invention 
by Laurens Hammond of Chicago now 
makes possible an organ whicli uses an 
ordinary keyboard and which sounds up to 
four simultaneous tones. All quartet scored 
music may be played with the use of only 
four oscillators. Each oscillator feeds into 
its own amplifying and reproducing equip¬ 
ment. Each note of the four is sounded only 
through the corresponding speaker. 

The organ is designed to conform with 
the generally followed rules of quartet 
music scoring. In quartet music the four 
parts in the order of their frequency are: 
bass, tenor, alto and soprano. The range of 
each may oveilap that of the others, al¬ 
though the extremes arc limited to the use 
of soprano and bass. Alf four voices are 
usually sung simultaneously, a single 
voice seldom resting. The total frequency 
range seldom exceeds 38 semi-tones (3 oc¬ 
taves plus two semitones from FI to G4). 
The letters refer to notes of the scale, the 
numbers to octaves. 

The organ (Fig. 1) is shown to be made 
up of four similar oscillators, amplifiers 
and loud-speakers. Each oscillator is tuned 
by switches which tap off the grid induc¬ 
tance. The small coil is the feed-back induc¬ 
tance, Note that only representative keys 
are illustrated, dotted lines indicating the 
omission of all intermediate keys not es¬ 
sential to description. Each key operates a 
system of gang^ switches, each oscillator 
having either a single or double switch ar¬ 
rangement. 


R2 and the two wires, A1 and A2. When 
more j keys are operated simultaneously a 
greater drop occurs across the wires, 
which arc connected to the two polarized 
relays PI and P2. 

The instrument is designed so that the 
relays are not actuated by the playing of 
one or two keys. However, when three 
notes arc played the voltage will be high 


enough to operate one of the relays (which¬ 
ever one is connected to switch SW). 
When four notes are played as in ordinary 
quartet music, both relays are thrown re¬ 
gardless of the switch. 

Assume now that the organist plays one 
or more notes in the soprano range. It is 
at once evident that the oscillator will re¬ 
spond only to that note which corresix^nds 
to the highest in its range. For example if 
he plays D3, D4 and G4, only the latter 
will sound since it short-circiifts the other 
two. The bass operation is similar (cxcem 
tliat the lowest note is sounded). 

The alto (and tenor) oscillators respond 
as follows: Let only one key in the alto os¬ 
cillator range be pressed. Following the 
scheinatic we see that we are merely short- 
circuiting the tank condenser and no oscilla¬ 
tion will take place. For two or more simul¬ 
taneous notes, however it will be seen that 
the second lower note will be sounded, the 
short-circuit being removed. Similar opera¬ 
tion takes place in the tenor oscillator with 
the second higher note of several being 
placed by it. Therefore, if four keys arc 
depressed at once, and if each falls into 
the proper range as in normal quartet mu¬ 
sic, each sound comes from the correspond¬ 
ing loud-speaker. It has already been men¬ 
tioned that both relays will operate in this 
case thus opening the contacts at PI and 
P2. 

For less than four simultaneous notes 
(which seldom occurs) one or both of the 
.'days will not act, thus shorting two ampli¬ 
fiers and causing one note to be sounded by 
botli. This means that if only one note were 
sounded in the alto range, only the sopra¬ 
no would oscillate and the note would be 
heard at both alto and soprano speakers. 
By determining the position of the switch, 
the organist operates either of the relays. 

(Continued on page 30S) 
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INVERTED TRIODE 


A Method of Measuring Small Currents and Voltages 

By W. A. HAYES^ 


B y means of a tube designed specially for 
the purpose, currents as minute as 
ampere (the hundred-thousandth part 
of a billionth of an ampere) can be 
measured with an inverted triode circuit. 

In this tube the outei electrode, which is 
normally the plate in an ordinary vacuum 
tube, is used as the control grid. This inver¬ 
sion minimizes the space charge effect, 
thereby making it possible to select a valve 
of grid bias that will result in zero grid 
current. Such sensitivity of measurement 
makes practical several operations previ¬ 
ously considered very difficult or impossible. 



Fig. I—Schematic of the inverted triode meter. 


The sensitivity of this tube is made possi¬ 
ble by an extremely low grid current and 
a high grid-to-cathode resistance. Due to 
the small magnitude of the currents expected 
in the type of applications to which the tube 
is usually put, it is absolutely necessary that 
none of the minute quantities of current be 
absorbed in surface leakage. Therefore, 
every precaution has been taken to design 
the tube so that unusually high resistance 
exists between each electrode. 

The use of so called “glass pant leg” sup¬ 
ports has provided a maximum surface 
leakage path between electrodes. The pant 
leg consists of a glass sleeve surrounding 
a wire which acts as support for mounting. 

•Electronics Eneineer, Westinghouse Electric and 
Mfg. Co., Bloomfield, N. J. 



Fig. 2—Control-elecfrode Current vs. voltage. 


This method of construction provides the 
insulation necessary between electrodes so 
that practically no energy is absorbed from 
<he source being measured. 

The tube may be termed an “Inverted 
Triode/* as tlic outer electrode, which is 
normally the plate in an ordinary vacuum 
tube, is used as the cotitrol electrode or grid 
in this tube. This places the control electrode 
at a maxi mum distance from the space- 
charge region surrounding the filament, 
minimizing the amount of electrons collected 
by the control electrode. Thus current to 
the control electrode is held at a minimum. 

The incslt mounted between the filament 
and the control electrode is used as the 
anode. This particular coustruction provides 
more radiating surface to the grid, thereby 
decreasing its temperature and possible 
thermionic emission. The control element 
or grid, being farthest from the filament, 
receives less heat and light from it, thus 
decreasing emission from the grid. ( All ref¬ 
erences to tlie control electrode or anode of 
this tube refer to the function of those elec¬ 
trodes in the circuit and not to their physi¬ 
cal construction or location.) 

The filament is operated at a low tem¬ 
perature to minimize the emission of photo 
electrons and primary electrons from the 
grid. All of the electrodes are operated at 
rather low voltages to reduce tlie possi¬ 
bility of ionizing residual gas in the tul^, 
which would cause positive ion current in 
the grid circuit. 

It has been found in taking measurements 
of extremely minute currents that the eleC' 
trostatic charges whicli build up on the 
.inside surface of the glass bulb produce a 
sufficiently high electric field to seriously 
affect the overall sensitivity of the tube. 
This electric field also makes consistent 
results practically impossible. To eliminate 
this condition a small piece of spring wire 
resembling a “cat’s whisker*' is mounted 
with a slight pressure against the inner 
wall of the glass bulb. The so-called “cat’s 
whisker** or shield is then brought out to 
the base pin labeled “shield.** This shield 
terminal is connected to an electrical ground 
witli respect to the other electrodes. If not 
thus neutralized, electric fields created by 
the charge on the glass bulb can easily be 
of sufficient magnitude to e.xert a greater 
control over the electron flow than is ob¬ 
tained from the control electrode. 

Operation of the instrument is compara¬ 
tively simple. With the push button (Fig. 
1) down, the galvanometer is brought to 
zero by means of the 25,000-ohm bias re¬ 
sistor and the 1,000-ohm bucking resistor 
in the anode circuit. The push-button is 
then released and the unknown voltage ap¬ 
plied to the “Input** terminals. This will 
cause tlie galvanometer to show a reading. 
A voltage sufficient to bring the galvanom¬ 
eter back to zero is then applied at the 
terminals marked “calibrated potentiom¬ 
eter.** This is of course exactly equal to the 
unknown voltage to be measured, and may 
be read from the calibrated potentiometer. 

As low voltages are used on the elec¬ 
trodes, the anode current is low in com¬ 
parison with ordinary triodes. Therefore, a 
microamnieter or galvanometer must be 
used in the plate circuit to measure the small 
currents. The output may also be fed into 
a suitable voltage ampliner, in which case 
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RH-507| the tube used in the inverted triode. 


the RH-507 tube will sei \c as a coupling 
device between the source under measure¬ 
ment and the amplifier proper. Should the 
tube be used in this manner it is possible 
to use more rugged and cheaper instruments 
to obtain measurements previously requir¬ 
ing laboratory precision equipment. A typi¬ 
cal electrometer circuit using a microam- 
nieter or galvanometer is shown in Fig. 1. 

The grid airrent curves represent average 
values taken on several tubes but the read¬ 
ings on individual tubes may vary con¬ 
siderably from the figuics shown. The 
curve in Fig. 2 w ith 4.5 volts on the anode 
shows that the grid current passes through 
zero at minus 1.8 volts. The important fea¬ 
ture to notice is that the grid current of 
every tube crosses zero at some bias voltage 
near this value. It is therefore possible 
to select a value of grid bias such that the 
grid current is zero; hence extremely minute 
currents can be measured accurately. By 
adjusting the grid bias so that the grid cur¬ 
rent is zero it has been found practical to 
measure grid currents as low’ as 10 '^ am¬ 
peres to obtain indications of grid currents 
as low as 10 *® amperes. By providing a 
bias adjustment on either side of the “float¬ 
ing potential,*’ reversal of control current 
is effected to advantage in electrochemical 
polarization studies. 
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Fi'g. simple system for blocking up the 

record changer on the bench to make repairs. 


Record Changers 

A Few Notes on Maintenance and Repair 


W HAT is the most efficient method 
of attack on record changers in 
need (Tf repair? The answer: 
simply tlie same logical approach 
used on electronic circuits. Putting it into 
general terms: 

Visualize the mechanical actions step by 
step in a ntanner similar to the 'ivay electri¬ 
cal reactions arc considered stage by stage 
in a radio set. 

Many faults arc so logical as to Ijc per¬ 
fectly obvious to anyone possessing suf¬ 
ficient curiosity to try a few simple ad¬ 
justments. 

The greatest variety of troubles occur in 
newly installed macliincs. It is improbable 
that brand-new phonographs will be sold 
for the duration. The statement still ap¬ 
plies to machines that have been transport¬ 
ed considerable distances and set up in new 
locations. This appears less of a parado.x 
when the causes arc considered in detail. It 
is easy to see that only a minor niisad- 
justincnt can interfere with the working of 
the entire unit The cause of the breakdown 
is all too often due to the set-ownePs ig¬ 
norance of proper care and operation of the 
sc\. Since pre\^cntion is the best cure in 
this case, some of the more usual causes arc 
discussed first. 

1. Improper Unpacking 
The unpacking of atiy radio-phonograph 
consists of luorc than merely removing h 
from the shipping bo.x. During shipment tlic 
radio chassis and phonograph unit are botli 
secured by ‘packing bolts.' These are usu¬ 
ally painted red for easy identification and 
when removed leave the radio and phono 
unit floating freely on rubber or spring 
mountings. 

Symptoms 

Jamming of the mcchanisnr in the. midst 
of a repeat cycle or failure to operate at 
all may be due to binding of the mechan¬ 
ism against the cabinet, caused by packing 
bolts being tightened down. 

If a rim-drive motor spins but the turn¬ 
table does not revolve, the motor may have 
a separate packing bolt prc\'cnting it from 
floating on its pivoted mounting. This par¬ 
ticular bolt is sometimes never removed but 
merely loosencxl enougli to free the motor. 
In tills case, it may not have been loosened 
enough to allow for wearing-in of the 
moving parts. 

2. hnproper Packing 

The above method of packing would be 
used by the factory or a service man in pre- 
pi^iring a set for shipment, but the customer 
often ships the set himself. He may fail to 
safely secure loose parts (probably not 
even using a box if he intends to carry it 
in the family car. That physical damage 
can occur is obvious, but loss of rubber or 
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By JOHN NEEDRE 

spring mountings can make it impossible 
for the phono unit to rest on an even keel. 
This may interfere a great deal with the 
balance of the many small tension springs 
used to position the levers. 

Symptoms 

Dropping records two at a time, jamming 
one side oii a record and dropping the 
other; starting too far in or outside tlie 
edge of the record; repeating before the se¬ 
lection is finished; all these faults are typi¬ 
cal of a unit that is not level. 

Don’t forget to dieck the ^oor! Older 
buildings sometimes settle badly and can 
contribute to faulty operation unless the 
legs of tire set are leveled by placing a 
block under one corner. 

3. Forcing of Mechanism 

This is probably the most prolific source 
of serious trouble. Many peo¬ 
ple have become familiar with 
old style hand operated 
phonographs, and seemingly 
cannot overcome the habit of 
reaching for tlie pickup arm 
when it is time for another 
record to start playing. They 
inadvertently forget that 
sonictliing else is handling the 
pickup, the sensitive gears 
and cams of tlie repeat mech¬ 
anism located below the mo¬ 
tor board. 


Levers can be bent and springs broken this 
way, but it usually occurs that adjustment 
Screws are forced out of position. These 
arc equivalent in importance to the tuning 
screws in R.F. and I.F. transformers. 
Symptoms 

Failure of-the needle to come down at 
the proper place on tlic edge of the record 
and failure of the repeat cam to disengage, 
resulting in the repeat action occurring 
over and ov>r without stopping to play a 
record is one of the typical faults resulting 
from such mal-operation. The list oi 
troubles attributable to this cause may ex¬ 
ceed the imagination. Care used in placing 
the blame for the cause of breakdown may 
help to prevent its reoccurrence. 

If the set owner has developed a habit 
of operating his set in an improper manner, 
he may not be aware of the bad effects since 
they appear gradually. As long as his way 
(Continued on Page 317) 


Fig. 3, right — Simplified 
drawing of the under side 
of a welhlcnown record 
changer. Fig. 4, below—A 
quick-reference trouble 
chart of the commonest 
A. R. C. failings. 


ADJUSTMENT ON : 

SYMPTOM OR TROUBLE 

1. Friction Clutch 
on trippinir pawl 

Too loose—Repeat mechanism fails to trip. 

ToO tijfht—Repeats {grooves over and over. 

(usin^ a t;ood record) 

2. Heif^ht of Pick-up 
(Turiibucklc) 

Needle drains on top record when 10 or 12 records are 
stacked on turntable. 

3. Needle landinir place 
for 10" recordjt. 

(Set screws on pick up shaft) 

Needle misses edge of record or starts too far in on 10" 
records. 

4. Needle landinjr place for 12" 
records. 

(Ekrcentric stud) 

Same as above but fur 12" records. This must he set after 
adjustment for 10" records. 

5. Distance between 

Selector Blades. 

(Screw and lock nut) 

Record selector blades strike the edues of records instead 
of separating them and sliding in between. 

6. Distance of rotation 
of Selector Blades. 

(Set screw on Selector Blade 
shaft) 

Records, w'hen released, fall in a lopsided manner instead 
of both sides simultaneously. 

7. Kejeci Lever 

(Requires hendintr or reshaping) 

Reject Lever inoperative because of too forceful handling 
by inexperienced operator. 

8. Leveling of player. 

(Sprint; retaininir screws at 
each corner) 

Needle may fail to slide into starting groove of record 
if turntable is not level. 

9. Oiling. (Use SAE No. 10 oil on 
motor and petrolatum on other 
moving: parts) 

Squeaks that can spoil listening pleasure and “dragging” 
of motor during operation. 
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Earthquake 

Recorder 


D esigned for economical long-time 
operation and including several orig¬ 
inal ideas, an electronic earthquake 
recorder lias been in continuous op¬ 
eration for the past three years. The in¬ 
strument was developed By F. Keller of 
New Kensington, Penn. Constructed chief¬ 
ly from hand-made apparatus, the elec¬ 
tronic seismograph is completely A C. op¬ 
erated and is capable of magnifying re¬ 
ceived earth tremors 1500 times before re¬ 
cording them. 

The principle of the seismograph may be 
described as follows: An earth disturbance 
results in movement of the armature of a 
seismometer in a magnetic field. \n E.M.F. 
is induced and applied to a galvanometer 
whose indication is a tiny mirror arranged 
for rotation. A source of light reflecting 
from the mirror falls on a photocell and 
the voltage variations are amplified and re¬ 
corded. 

The seismometer or tremor-sensitive de¬ 
vice is shown in Fig. 1. The arm A is sup¬ 
ported at the bracket B. The lower pivot P 
is a jewel cup bearing. The weight W gives 
the arm a long natural period of vibration 
(from 10 to 15 seconds). Movement of the 
arm tlierefore lags the actual earth tremor 
while the magnet (M) moves with the 
earth. As the armature is relatively dis¬ 
placed in the intense magnetic field, its 
coil (C) generates a corresponding E.M.F. 
which is applied to a type P, Leeds & North- 
rup reflecting galvanometer. The source of 
light is a 6-volt bulb operated at 4 volts 
for long life. Normally the light reflected 
passes through a shield so that only half 
of the available light falls on the photo¬ 
cell. As the mirror vibrates, more or less 
light falls on it, resulting in an A.C volt¬ 
age output. 

The various units are installed in a base¬ 
ment to be free from disturbance. 

Fig. 2 is the schematic of power sup¬ 
ply and amplifier. In order to obtain free¬ 
dom from voltage fluctuation several reg¬ 
ulating methods are used. \a automatic 
voltage regulator provides substantially 
constant A.C input. The power supply out¬ 
put is controlled and stabilized by a 6J7 
and 2A3 in a commonly used circuit. Con¬ 
stant D.C. voltage is applied to the pho- 


Wcil and preampli¬ 
fier by a VR-150. 

The preamplifier 
output passes through 
a 6SC7 phase inverter 
to the pusii-pull 6E6 
stage. Note the enor¬ 
mous coupling capaci- Top—Seismograph 
tances. This circuit, amplifier, power 
in fact, is the great pack and timing 
grand-daddy of all unit. Bottom—the 
low frequency re- recording cylin- 
sponsc amplifiers.The der. 
long period seismo¬ 
meter used necessi¬ 
tates an amplifier able 
to pass frequencies of 
the order of .1 cycle/ 
second. 

The output load of the amplifier includes 
two similar coils wound with 2000 turns of 
No. 40 D.S.C suspended in a magnetic field 
by means of a .025" diameter niclirome 
wire. A stylus mounted on the rotating 
assembly follows the variations and indi¬ 
cates on a chart fastened to a large drum. 
The record is made on smoked pai>er to 
save the expense and trouble of plioto- 
grapbic paper. The drum shown in the ac¬ 
companying plioto revolves slowly and also 
has lateral movement so that a spiral record 
24 hours in length is made on each chart. 

Under normal conditions the currents 
through the two coils arc equal and op¬ 
posite and no stilus displacement takes 
place. When the mirror vibrates the cur¬ 
rents become unequal and the stylus writes 


its story on the smoked paper of tlie drum. 

The exact instant of an earth tremor is 
of importance to ^ismologists. Accordingly, 
a Telechron Timer is provided w ith a switch 
(top photo) which closes'a l efay once each 
minute. During this small interval a 20,000- 
ohm lesistor shunts one of the galvanometer 
coils to produce a timing deflection w^hich 
can be seen as a small wavy line on the 
record. 

This equipment has accurately recorded 
practically all earthquakes reported by the 
U. S. Coast and Geodetic Survey. The w'ave 
form compares favorably with those ob¬ 
tained by much more complicated large ob¬ 
servatory seismographs^ 


Fig. I, left—The seis- 
omefer, which picks 
up the tremors. Fig. 2 
—Schematic of the 
amplifier. Voltage- 
stabilized power pack 
and VR-150 control 
voltage to photocell. 
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Cross-Over Networks 

By JACK KI\G 


B ecause of the difficulty of designing 
a loud-si^eaker which will function effi¬ 
ciently over a wide frequency range, it 
has been common practice in FM 
radios and movie sound work to use a 
‘woofer** for the lower frequencies and a 
‘tweeter** for the highs. The tweeter is 
generally a low-power unit since the high 
frequency sound energy is small in compari¬ 
son with the low. The woofer is a rugged, 
heavy-duty unit. The job of dividing the 
electrical energy into two paths falls to the 
dividing network. A simple type of network 
is shown in Fig. 1. R is the voice coil re¬ 
sistance or speaker resistance in ohms. C is 
the capacity in farads and f* is the cross¬ 
over frequency in cycles. L is the inductance 
in henries. 

The circuit action is easy to visualise. A 
condenser is connected in series with the 
high-frequency speaker. Since condenser re¬ 
actance decreases as frequency rises more 
high frequency current gets through to the 
tweeter than low frequency current, thus 
favoring the highs so far as the tweeter is 
concerned. Also note that in hjg. 1 a coil 
is connected across the high frequency 
speaker terminals. Thus the shunt current 
through the coil will be greater at the lower 
frequencies, since the coil has low reactance 
at these frequencies. As the frequency rises 
the coil current is decreased and the cur¬ 
rent in the higli-frequency speaker rises. 


The opposite action occurs so far as the low 
frequency or woofer speaker is concerned. 
It has a condenser in parallel with it. The 
shunt reactance of the condenser decreases 
as the frequency is raised, shunting away 
an ever greater amount of current from the 
woofer at higher and higher frequencies. 
Current is directed into each speaker in its 
own frequency range, and shunted around 
it at the other end of the audio scale. 

Still another form of dividing network is 
shown in Fig. 2. The action here is some¬ 
what the same as in Fig. 1, but note that 
as Xc decreases not only is there less oppo¬ 
sition to the flow of high frequency signal 
current in the tweeter, but also an increased 
shunting of high frequency current away 
from the woofer—through the condenser 
and tweeter. The choke coil L opposes the 
high frequency current but offers relatively 
little opposition to the lower frequencies. 
Note that, looking into the input terminals 
of this neUvork at a particular frequency, 
we may run into parallel resonance. At such 
a frequency the load on tlic source connected 
to the input will drop and the output voltage 
of the source will rise, which may cause 
fee<lback and oscillation in an amplifier 
system. The damping action of the speaker 
resistances, however, would tend to decrease 
the Q of the resonant circuit and to give a 
broad peak, so that in all probability the 
resonant build-up would be so small as to 



Several loudspeaker cross-over systems. Fig. 6, 
bottom, Is a highly practical, flexible circuit. 


call for no design features to overcome it. 

The type of network shown in Fig. 3 is 
sometimes used. The C and L values are 
(Continued on page 307) 


.Uses for the OA4-G Gas Tube 


■p HE OA4-G gas triode is known to most 
i radiomen as a tube which occupies a prom¬ 
inent place only in the manual. Outside its 
use as a rectifier in certain automobile sets, 
the average serviceman considers it of liitie 
importance. Considering the growing im¬ 
portance of 'control circuits, this attitude is 
a mistake. 

Many advantages may be gained by using 
a gas tube in relay circuits. It is found fhat 
relays do not operate at exactly the same 
voltage eadi time. Near breakdown this 
causes a tendency to chattering. If the relay 
is used in the plate circuit of a gas Uibe it 
is subject to either no current or to full cur¬ 
rent. Thus it opens or closes quickly and 
positively. Circuit efficiency with the tube is 
practically equal to tliat without it, since no 
filament power is required. 


By NATHANIEL RHITA 


Characteristics of the OA4-G are as follows : 

Peak Cathode Current 100 Mn max, 

D.C. cathode current 25 Ma max. 

Grid voltajre drop 60 volts approx. 

Anode drop 70 volts approx. 

Theoretical operation of gas-filled tubes 
have been discussed in recent issues of 
Radio-Craft. 

A basic development using tlie OA4-G is 
shown in Fig. 2-a. A patent for this ai- 
rangement has been issued to Harmon B. 
Deal of Glen Ridge, N. J, A relay is shown 
in the plate circuit with a condenser across 
it to smooth the plate current and prevent 
relay chattering. When the lube ionizes, the 



external circuit is closed. The ratio of 2 to 
Z* determines the point of breakdown, and 
each may be of the order of a. megohm so 
that the power loss is in microwatts. 

The impedances may take many forms. 
In Fig. 2-b two resistances are shown. If 
these are of opposite temi^raturc coefficients 
(or even unequal coefficients) rise in tem¬ 
perature will vary their ratio and result in 
tube operation. The controlled circuit may 
either contain an indicator or a device to 
control the temperature. Fig. 2-c, shown as 
controlled by a capacitance change, may be 
used in connection with height of a liquid, 
for example, so that at a given height, the 
relay is thrown. In Fig. 2-c, sound applied 
to a microphone causes increase of voltage 
between cathode and starter-anode to actuate 
the tube. Light energy operates the circuit 
of Fig. 2-d, since it decreases the resistance 
of the photocell, again increasing voltage 
between cathode and starter. 

All circuits must originally be adjusted so 
that the tube is operating below but near 
its breakdown point. 

OTHER CIRCUITS 

Another form of circuit is shown in Fig. 
3, which may be used for flame control. In 
(Cotifinucd on page 303) 


Fig. I—Base connections of the OA4-G. Fig. 
2—Basic relay circuit, used es shown in 2B, 
C, D and E. Figs. 3A and 3B—Sensitive relays. 
Fig. 4—A relay operating on small impedance 
changes. Fig. 5—OA4-G used as a photocell. 
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SPEECH AMPLIFIER 


PART V — MORE TRANSFORMER PROBLEMS 


A t a specific high frequency there is 
a reaction within the circuit which 
causes the response curve to have a 
peak which is higher than the inter¬ 
mediate value. This peak is due to the 
fact that in a series resonant circuit the 
capacitance, inductance, resistance and 
source of voltage are all in senes. Under 
these conditions, the reactances are <X|ual 
and opposite and the current flow in the 
circuit is limited only by the resistance. 

One method of suppressing the peak is 
to shunt the secondary of the transformer 
with a resistor which may vary between 
250,000 ohms and one-half megohm To 
resort to such practices is to admit that the 
transformer is of poor quality. In tliis case 
the resistor reduces the gain at mid-fre¬ 
quencies, thus giving more uniform fre¬ 
quency response. 

Although it will rc(iuire a little study to 
understand all of its applications, there is a 
curve called ‘'The universal curve for trans¬ 
former coupled amplifiers'' which is very 
interesting to those who study it. It is usetul 
in determining the response wliich may be 
expected from a transformer coupled stage 
if certain conditions are known. The low- 
frequency response of a transformer stage 
may be more easily computed from this 
curve since the factors governing this end 
of the band are more easily available to the 
experimenter. The curve shows that wlien 
the reactance of the primary divided by the 
effective plate resistance is equal to 5 the 
gain is equal to that of tlie intermediate 
frequencies. It begins to decrease as the 
reactance of tlic primary is decreasal. and 
when the twK> factors arc equal the gain 
has dropped to 707% of its intermediate 
fietiucncy value. 

The high frequency response factois may 
be somewhat more difficult for the student 
or home experimenter to determine with¬ 
out elaborate experiments and equipment. 
Note that it is the Q of the circuit which 
determines tlic magnitude of the peak. This 
curve is shown in Fig. 1. 

Although this article was not written in 


By ROBERT F. SCOTT 

an attempt to, make sound engineers, sup¬ 
pose we take a peek at some of the problems 
wdiich confront the designing engineer of 
audio transformers. 

His job is to design a transformer which 
is to serve as a means of coupling the rela¬ 
tive! low impedance of a plate circuit to the 
grid circuit of the following stage with a 
specific turns ratio and good all-around fre- 
(luency response. If the transformer is to 
provide ample low frequency response, the 
inductance of the primary winding will 
necessarily be high, so impedance at low^ 
frequencies will b« ample to give a high 
voltage output. At the same tinie, the dis¬ 
tributed capacitances of the windings should 
be kept low to insure minimum shunt 
cai>acitanccs. If high inductance of the pri¬ 
mary is lobe maintained it will be necessary 
to accoinplisli it by one of three means. 

Perhaps the first method to he considered 
would be to increase the number of turns 


in the primary. The disadvantages are: an 
increased number of turns increases the 
number of sccondarj' turns if the turns ratio 
is to be preserved; secondly, the distribiUed 
capacitance of both windings would be in¬ 
creased. There is also the problem of finding 
space for tlie additional turns, which can 
be met only by increasing ilie size of ihe 
core. This would increase the cost of the 
whole and the finished product would he 
much larger and heavier and more likely 
to introduce hum into the circuit. 

A second nietliod would be to increase 
the size of the core, maintaining the original 
numl>er of turns. This would be objection 
able for the reasons just given. 

Perhaps the most widely used method by 
the manufacturers of small high-quality 
transformers is to use a very highly per¬ 
meable material for the transformer core. 
This is known by sucli trade names as Per¬ 
malloy, Hiperm and the new Hipersil cores. 
Possibly the only objection to this method is 
the increased cost. 


Fig. I — Universal 
curve for transformer- 
coupled amplifiers. 
The resonance peak at 
high audio fre¬ 
quencies is shown to 
depend on the trans¬ 
former's ratio of re¬ 
sistance to reactance. 



Nazi’s Radio Robot Tank Grows 



Latest of the "doodle-bugs," several of which have been described in Radio-Craftf is this 
full-size radio-controlled tank. The operator brings the new "secret" weapon up to the 
area of heavy fire, dismounts and guides it forward with his radio control apparatus to a 
point where it can inflict damage with its bomb-thrower. As the tank is completely defense¬ 
less when unmanned, it is not as dangerous a weapon as might be imagined. Numbers of 
these robot tanks have been captured intact and their mechanism carefully examined. 

RADIO-CRAFT for FEBRUARY, I 


The tubes most suited for service in 
transformer coupled amplifiers are those de¬ 
signed for voltage amplifier service and hav¬ 
ing an amplification factor between 8 and 
35 and a plate resistance between 6500 and 
1800 ohms. Such tubes generally have a 
plate current which would range from 2 to 
12 ma. at tlie correct operating point. Tubes 
which Imc these specifications arc usually 
triodes. nie plate resistance is sufficiently 
low to provrdc good output and frequency 
response.r The small current drawn through 
the winding of tlic transformer will not be 
sufficiently high to saturate the core. 

Occasionally it is desired to operate a 
pentode tube in a transformer coupled stage. 
Since the plate resistance of most pentodes 
is mucji higher than the limits set for trans¬ 
formers to work from, a resistance equal to 
the plate resistance for which the trans¬ 
former was designed to work is shunted 
across the secondary winding. The response 
will then he the «ame as for a triode and 
the amplification will be a function of the 
transconductance. High-mii triodes as the 
6F5, 6Q7 and 6K5 arc seldom employed for 
service in transformer coupled circuits but 
if it is desirable to use them, they should be 
treated in the same manner as pentodes. 
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Photo A: Bowden Wire Audinr^eter, showing size; Photo B, an installation in a radio receiver. 


Radio-Audience Meter 


A SERIOUS problem confronting ra¬ 
dio sponsors is the de;terniination of 
audience reaction. This is an im¬ 
portant consideration to an adver¬ 
tiser who spends large sums to create good¬ 
will and who wishes to reach the most 
people with the program type most desired. 

Through the media of popularity polls, 
telephone calls to listeners and fan mail, 
it is possible to gain a slight knowledge as 
to the listening habits of the unseen au- 



Fig. 1—A sample of tape from the Audimefer. 
Lateral displacement of the line indicates 
t!»e station to which the radio 'Is tuned, and 
length of line, the time it is kept tuned in. 


By I. QUEEN 


dience, but tliese media are distinctly limited 
as to scope. 

During the past few years, a new method 
of measuring audience reaction has been 
developed. It is now possible to completely 
and accurately determine the time of day, 
the length of time and the program to which 
a radio set has been tuned, and even whether 
the commercial announcement was tuned 
out! The basis of this method is the Nielsen 
Audimeter, a small graphic recording in¬ 
strument through which is threaded a wax- 
coated tape. This meter, with the listener’s 
co-operation, is installed in a typical home 
and connected in such a way that whenever 
^e radio is turned on and a station tuned 
in, a stylus makes a minute-by-minute re¬ 
cording of the frequency and time. The tape 
moves uniformly with time even when the 
radio is off. After a 28-day period, the tape 
is renewed by a ficldman and sent to the 
mam oflice lor analysis. Fig. I shows a com¬ 
pleted recording. 

A few hundred Audimeters have been 
distributed in typical homes in Illinois, Wis¬ 
consin, Indiana and Ohio since 1938. As a 
result of a cross-section placement many 
interesting facts have i)ecn brought to light 
regarding the radio audience. As shown in 
Photos A and B, the meter is small enough 
to be placed inside the average radio cabinet 
When used in connection with the midget 
type of receiver, a special ty\yc of Audi- 
metcr (Photo C) may be installed in a 
closet or other convenient place, at some 
distance from the radio. 

For speed and accuracy in analyzing the 
tapes as tlicy arc collected, special decking 
machines have been developed. Data may 


be segregated and interpreted by income 
classes, city size, racial groups or family 
size. To complete the survey, a household 
inventory of products used by the family is 
taken at the time of tape renewal. 

(Continued on page 309) 



Fig. 2—A comparison of two typical one-hour 
broadcasts, showing the length of time vari¬ 
ous portions of the audience remain tuned in. 
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1942 


4 Out of 
You Will 


Diogroms 


Ever Need 

Find radio faults quickly. 
Make the needed repairs in 
any radio. Save time on every 
job. This lar^e. new and in¬ 
expensive diagram manual 
has the circuit for every popu* 
lar 1942 radio set. 4 out of •*> 
diagrams you will ever need 
are included. 


WITH ALIGNMENT DATA 

aesrly printed drcultg, allKniuent 
data. Parts lUU. service hlnti ure 
the facts you need to sbeed up 
War-time serviclnK. Hepalr radius 
OuJokty and properly—folluw the 
factory Instructions g1v4Mi in these 
maouals. 351 models of 40 UrKeal 
iiuujufacturers. 192 fact paired 
Puxea. Large size, 8H 
X 11 In. .Manual style 
binding. Price, poet- 
puid. only . 


act paiKeu 

$ 2 ^ 


other Practical Radio Manuals 


How to MODERNIZE Radios for Profit 

Cash-in by improving: audio circuits, modernizing 
cabinets, adding features usually found only on late 
model sets. Practical job sheets with schematics and 
photographs make the work easy. You are told how 
to obtain modernization work, what to 
charge, and how to complete the job quick- Si 00 
ly and efficiently. The complete, large size, I 
X 11 in, manual is priced at only .... * 


NEW, POPOLAR, LOW-PRICED 

^ jm gM These eusy-to-apply. Inexpensive man- 

p H help you repair radios faster. 

This volume covers 1941 models, with 
^ ^ alignment data. I.F, peaks, and replace¬ 

ment parts lists. Compiled by M. N. Bcitman, radio ^ 
serviceman for many years, author, and teacher. KAOn 
Re an expert In radio servicing; simplify your ▼ #—-i 
work. 192 pages 8^ x 11 inches. Only .. & 

gM ^ Let this important manual give you 

T ■ over 80% of all IIMO circuits you will 

A acquaint you with new devel¬ 

opments, train you to service Quickly 
efficiently millions of sets, 
a on F.M.. portables, record- CAOd 
> etc. 417 mc^ela of 43 menu- ▼ 
urers. 208 pages. Not price., A 

1939 

ers and money-m 
ram manuals gui 

»2 

1926-1938 


MANIALS 


RADIO 

DIAGRAMS 


RADIO SERVICING COURSE-BOOK 

LM this 22 Itr8Bon oourg© help you fix and adjust any radio set Flasy-to-understand 
^pjaiiailoiis: hun^ds of sliniililled dlhgTams. pictuivs. Practical hlnts^ QuickC leirii 
how tu make needed teats, lucute faults. couiPlete Uie repair I«am new BDeed-trlpk« 
J radio r.ult nndlnc. c.,, Idnorlra of elirl 

•ofoniiatlon yuo will ,,Te etujugh tlm. on a fingle radio Jo*> 
to pay the special S2.50 price foi tlie oomplete oourae of 22 motley-making leesoiis 
Many active ierTlcemen uwl this reduced prire radio training for brwh-up and^Mtu^ 
of new service methods. Reprinted In 1944 with Uifomiatlon on sitmal- - 

tx^ng. televlaloo. visual alignment. P.A., piioCocelU. etc. All about 
A\C. liow to Use an oecllloscope. what la feed-back, resonance action, 
and every fact you must know to be more expert In your work 

Large size: SH x 11 Inches. 224 pages. Price Only . 


P and atuoy 

$250 


PRACTICAL RADIO MATHEMATICS 

explains tho use of arithmetic 
ana elementary algebra In connection with units 
color code, meter scales. Ohm's Law, alternating 
currents, ohmmeter testing, wattage rating, se¬ 
ries ana parallel connections, capacity. 

♦ circuits, vacuum gkr 

tubes, curves, the decibel,^etc., etc., and VKa 


Another handy manual 
of the most popular dia¬ 
grams you need. Circuit 
data, hints and infor¬ 
mation are time-savers and money-makers for 
you. Let these diagram manuals guide you to 
eMler serv ice work. Why try to get a ^ 
along without helpful diagrams? 

Use this volume with 192 pages 
of diagrams of 89 makes. Only .. 


Most PopuiRr 

Models Mide bjf: 

P h i 1 c o, RCA, 
Zenith, Sears, GE, 
Emerson, Belmont, 
Detrola Radio, 
Fada, United Mo¬ 
tors, Westinghouse, 
Arvin, Majestic, 
Stewart-Warner, 
Admiral, D e 1 c o, 
Stromberg - Carbon, 
Western Auto, 
Sparton, Motorola, 
Wards, Gamble, 
and many others. 


The most popular vol¬ 
ume of the series. Will 
.. j j . , P^y itself with the 

time saved during the first day of use. Includes all the 
popular old timers. Save hours on every job. 427 diagrams 
of the most-serviced radios of this period, with 
parts lists and alignment information. 240 pages. CAi;n 
8^ X 11 inches. Sold with a money ^ V— 
back guarantee. Price, postpaid, " 

SAVE HOURS ON EVERY JOB 

Be ready to make repairs in minutes in¬ 
stead of hours. You will be called upon to 
fix hundreds of models listed in these easy- 
to-use manuals. Tackle each job with the 
needed help found on every page in these 
handy service manuals. Greatest bargain 
in diagram books. Send your order today 
Use these manuals this week. 


Com piled by 
M. N.Beitman, 
radio engineer, 
teacher.author, 
& serviceman. 


atscioei, etc., 
nas numeroufl examples. Net. 


Youf Rsdio Jobbef ot Send Coupon 


NO RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 9 S~ l^xie Ave., Chicaio 12. ILL.* 

Ship the following manuals: (Money back guarantee). 

□ 1942 □ 1941 □ 1940 Q 1939 □ 1926-193^ 

□ Also send other Supreme Publications as listed below: 


I am enclosing $ 


send postpaid* 



□ Send C.O.D. I am enclosing $. deposit. 


PUBLISHERS or RADIO BOOKS. .MA.NU.^LS. AND DIAGRAMS 


If Name: . 
N Address: 


(Use Cmtpon or Send C^der in a letter) 














































































REPAIR ANY KIND OF 


PREPARE AT HOME FOR A GOOD-PAYING 



RADIO TROUBLESHOOTER’S HANDBOOK 


A DEFINITE, DEPENDABLE GUIDE FOR DIAG¬ 
NOSING, LOCATING AND REPAIRING 
RADIO RECEIVER TROUBLES 


If you repair RadioB for a living— or even if you 
only “tinker" with sot# occasionally —here is a 
book you aim ply cannot afford to miss ! 

This bijt, new, completely revised 3rd EJdition of 
A. A. Ghirardi's world-famoua RADIO TROUBLK- 
SHOOTRK'S HANDBOOK is just what the name 
Implies- — a complete guide to better, faster 
servicing on practically every type of Radio 
RcKTclver now in eommon use in this country. 
When a receiver comes in for repairs, 
simnly turn to the Case History section of 
the bix)k. Look up the notes on that par¬ 
ticular make and mo<lel—and, chances are. 
you’ll find exactly the information you re¬ 
quire to diagnose the trouble accurately and 
fix it properly. 


Thus the book eliminates the neeil W 
extensive teetlnK ON A BIG PERCENTAGE 
OF ALL JOBS. It helps the busy wartime 
serviceman repair two radios in the time 
ordinarily required for one. It helps you 
handle tough service jobs in half the usual 
time—:-rcpair cheap seta at a real profits 
and. equally important, to substitute today's 
limited supply of tubes and parts to make 
them take the place of units you can no 
longer obtain. It is an invaluable book for 
helping train now service helpers. There is 
no better way of acquiring an actual work¬ 
ing knowledge of common radio troubles 
iind how to fix them In a hurry! 


CUTS TESTING TIME ggiSHALF 


This new 3rd •p«clsl wartime edition of Ghlrardl * 
Radio Troulilf**honcer'* Hanrlhook It comtilelely revised 
imri Diuch lurKcr than previous editions. Mtie eddltlwal 
Hectloos of vital now material have boeo added. Actually. 
404 pHRea sre devoted to a Case History Compilation 
Rlvtng common trrujhle symptoms (and showing Just now' 
to repair them) for oAer 4.8(iO models ot the 2TO most 
popular make! of receivers. Often tliese cnee histories 


entirely eliminate the need for t«linB 

ALWWS. they save from 25% to 50% of the time >(iu 

would noromlly require for ihe joh. 

"I can't see how 1 ever got along wiihwl y<HJr new 
Radio lYouble.shooter’s Handbook.*' writes ^ emon Taylor 
of Elgin. Teaas. "Il has helped me Ax twice as many 
radios In a day’s time as 1 mold flx before owning 
this bnok!" 


COMPLETE DATA ON 75 VITAL SERVICE SUDJECTS 


I WONDER 
WHAT TO 
TRY NEXT? 




Tills C»se Hlslory Cooipllalion. houever. Is 
ONLTO.NE OF 75 VITAL SEUVIl-E SURTECTS 
cmered in this new SrU eilltlon. Nmer before 
has such a wide variety of useful servicing in 
formation been presented so author Rati veiy within 
tlw covers of a single volume! There are hundre^ls 
of pages of charts, graphs, and 
to lIKLr TOTi HETAIR MORE UAhlOS 
K.1S1K11. AND l-N LESS TI.ME. 

There are I F alignment peaks for nvor 20.000 
siiper-hets: a big section on ■ 

Irotibles -and A NE"* TITBE 
SIGNETT KOn WARTIME RKItVll F NEEDS 
lliaf Gcrvlcenien themselves say is svorlh the 
entire oost of the book This char! gives (wnplele 
liiformutlnn on every tube type and give? prac- 


Ikal hints on how hard-to-get types may be 
interchanged or replaced w-lth available types. 


Dozens of other charts, tips and helps make 
Ihe lladlo Troubleshooter's Handbook absolutely 
Indispensable to busy servicemen at a time when 
test euulpnteol Is searce. when many parts must 
be siibstltiiled. and when li Jr 
than ever before to have COMP ETE -'NTV 
tikXlABLE service rt-fermee data at your ttn- 
gertlps! 

The t>onk Is >'nurs romplete for ONIA f5 
(«.50 foreign) and it ^les to y«‘ " 

ABSOUm: 5-0\Y MONE1 BACK A^A.N 
TEE BASIH Order vour copy today while the 
uvAlUble supply lasts! Vo«*ll find the book w1U 
H«|Daily pay f«r itself the Hrid day you use III 


MODERN RADIO SERVICING 


/ HERE’S HOW TO LEARN MODERN 
RADIO SERVICE WORK 


at home ^ without an instructor 


How w'ould you like to have 
Rndio'a foremost instructor al¬ 
ways «it your side to guide you 
in every phase of servUe work — 
answfMT your questions- show you 
short cuts—explain the theory 
and practical opetation of radio 
test equipment — tell you how to 
make the best possible use of 
your time—and help solve your 
problems as they arise? 

Actually, your o'vnership of 
Ghirartli’s 1300-page MODERN 
RADIO SERVICING means just 
about that! To the beginner, this 
big book is a practical course in 
radio repairing that is eiwily 
learned at home in spare time. 
To the veteran, it is an “Open 
Sesame 1“ of sound, intensely 


practical information—the only 
single, inexpensive book that 
gives a thorough explanation of 
the inner workings of all Test 
1 nslruments ; R€<;elver Trouble- 
hooting I’rocedurc; Circtiit Anal¬ 
ysis ; Testing and Repair of All 
Component Parts: Installation. 
Adjustments, and Mcintenanoe, 
etc. Tells you WHAT to do and 
HOW to do it—even to the point 
of showing you exactly how to 
build your own te».t equipment. 
Contains over 706 illustrations, 
720 self-testing review questions, 
and covers 766 different topics I 
Where else can you get data like 
this for only $5 complete ($3.50 
foreign)? 6-day Money-Back 
Guarantee 



SAVE f 

money; 


compl^Ee—lkv«p it up-to-the- 
minut* and profit according lyt 
G«t both Ohirardi'a RAOtO 
TROUSLCSMOOTER'S MAWD- 
BOOK and Obirardr* RSOOeHM 
RAOIO SCRVICINO— a Dig sio 
valuo for only $9.50 (5*0.50 
toroign). Uao coupon tpdayl 


rariTiMrjMr 




ARE SENT 
ON A 5 







EQUIPMENT 



the m 

0 ’SMos 7 

®fOORsE 

G'NNers 


fluired 


^ Listed by the U. S. Office 
ef Education for Pre-Induc¬ 
tion **Fundonrientalt of Radio 
Course*'. 


JOB IN THE RADIO-ELECTRONIC FJELD 


RADIO PHYSICS COURSE 


HERE IS COMPLETE BASIC 
RADIO-ELECTRONIC TRAINING 

FOR ONLY $5 


Just starting out In Radio? Looking for COM¬ 
PLETE authentic training that starts right at the 
beginning, takes no previous knowledge for granted 
— and that Is available at a price you can easily 
afford to pay ? 

Then Ghirardl's famous RADIO PHYSICS 
COURSE is just the book for you! Here, In a 
single, fully-illustrated 972-page volume Is a mira¬ 
cle of modern Radio-Electronic training — sold at a 
small fraction of the price you might expect to pay 
—and backed with a 5-DAY MONEY-BACK GUAR¬ 
ANTEE that makes you the sole Judge of whether 
or not you win want to keep It. You cannot lose I 


Everything that can !»e done to make learning 
RAdio-Electronics easy for you at home has been 
done in GhlrardPs RADIO PHYSICS COURSE. No 
previous training Is necessary. All you need la a 
little spare reading time—and a desire to get 
started RIGHT for a profitable future In any of 
Radio-Electronics many branches, from servicing 
and repair work to Aviation, Military, Broadcast¬ 
ing, Manufacturing, Public Address and many 
others. Remember: If this big book, was broken 
into sections and sold as a course you might easily 
expect to pay $50 or more for It. As it is, you buy 
it COMPLETE for only $5 ($5.50 foreign) I 


YOUR MONEY BACK IN 5 DAYS 


If Ghlrordi't big. 972 -pa 9 R RADIO PHYSICS COURSE BOOK 
doesn't toach you RADIO - ELECTRONIC fundomentoli 


FASTER and at LESS COST than any other book or course! 


There U no gu»>»swork when you buy Ohl- 
rardl's famous RaDio PHYSICS COUH8K 
hook, becautie— 

This Name InexpeoRlve book has given more 
people their basic training than any other 
ever published. It is Hied and tested. It 
1 k more widely endorsed by men already in 
Radio-Electronics. It Is more universally 
used for home study, and more widely u-sed 
In more U. S. Army Signal Corps, Navy, 
and civilian Hchoola and colleges than any 
other. Would you want any better proof 
than this? 

What other books and courses skim over. 


Radio physics course explains fully. 
- -' aOES < 


It even contains OVER 300 PaQES on the 
a 11-essential foundation knowledge of Elec¬ 
tricity, without which no Radio-Electronic 
Training could passibly be complete. 

Actually, this famous volume gives you the 
scope of 36 different courses In one—packed 
book 


Into an easy-to-follow, 072-psge 
‘ lili -- 


with 


review questions—all for the price of only 
SS tl.'l.SO foreign). 

Send for it today! Jude* it for yourself 
—In actual comparison with any other bonk 
or courM; you can namel 


LET 817 RADIO MEN GIVE 


YOU THEIR VERDICT! 


Recently we contacted a mixed group of 
817 Radio instructors, servicemen, Radio 
technicians in the Armed Forces, in broad¬ 
cast stations, manufacturing plants, etc.— 
and asked them to tell us what they thought 
of the various books and courses offered to 
Radio beginners. AND WE MADE A REAL 
DISCOVERY! Nine out of ten of them— 
728 to be exact—wrote back that Ghirardi's 
RADIO PHYSICS COURSE is their choice 
as the most understandable, thorough, and 
inexpensive Radio book—far better than any 
other book or course they have ever seen. 


fVIORE TRAINING FOR LESS MONEY 

Certainly you CAN'T go wrong in follow¬ 
ing the lead of men like these? Order today. 
Use this coupon. Get started at once? Our 
B-Day Money-Back Guarantee is your com¬ 
plete protection? 


IMPORTANT! 


W« don't hove to tell you fhof paper and 
book-binding materials aro mighty scare— 
and getting scarcer! While the present 
supply of Ohirordl Rodlo Books is large 
enough for Immedlote needs, we cannot, of 
course, goarontee deliveries once this stock 
is exhausted. That's why we earnestly sug¬ 
gest that you protect yourself by ordering 
YOUR books today! 


THE 3 GREATEST VALUES IN 
modern radio training . 


mloh. e.D..I •• P"Y 

Sold ol I/loth th« prito ""O"* ' 


A. A. Ohirordl 


Kadlo'H mORt widely 
read technical au¬ 
thor. Follow hl» 
article.*! In thin and 
other leading Radio 
magazines each 
month. 


I 

I 

I 
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THAT GAVE 60,000 PIECES OF 
FINE TEST EOUIPMENT TO RADIO SERVICE DEALERS 


Sure, you remember this big National Union 
Encyclopedia that showed all kinds of high- 
grade service and test equipment. It told you 
how to get the instruments and meters you 
wanted /ree with the exclusive N, U. Equipment 
Plan. And that plan was so popular that it was 
OK’d 60,000 times by radio service dealers! 


graphs, television receivers and industrial elec¬ 
tronic devices. After Victory, we’ll make 
it easier than ever for you to equip your shop 
for more business and bigger profits . . . the 
exclusive National Union way! 

national union radio corporation 
N iWARK 2, NEW JERSEY 


AFTER THE WAR - MORE THAN BEFORE 

Yes, a bigger and bettec Encyclopedia. More 
deals to bring you the modern test equipment 
you’ll need to service radios, radio-phonO* 


factories at: 

fietcark and Maplewood^ S» 
LandsdaU and Kobeuinia, Pa* 


miibNAL UNION 

RADIO AND ELECTRONIC TUBES 

JrujmrttiDi. Cathotie Ruf, Recimiit ^(cul hume lubu • CandenMu • VoUimi CwtJoU • n)oto Uictnt Calls • Pinil UniD: '• llashligtit SuBis 





















World-Wide Station List 


Edited by ELMER R. FULXER 


A S wc statcxl ill the January issue, 
\\rc arc presenting something new 
and different with this issue. On 
tliis page you will find a chart of 
me. short \yave stations in the United 
btates showing at a glance on what fre¬ 
quencies they can be heard at any given 
time of day or night. It is odr desire to 
present more of these in the future, and 
next month we may bring you a chart of 

Freq. StatiiHi Location and Scfiedule 


the Britisli Broadcasting Corporation and 
its several stations. 

DKS \ is now being heard on several 
fi^qiicncics, and is heard fine business on 
7.02a from 9 pm to midnight. The Japa¬ 
nese arc now being heard best on 11.897 
and 15.225 from 6:15 to 8:15 pm. 

Below is presented the most often heard 
stations from 10 to 17 megacycles. They 
are preceded by a group of new stations 


Frt-q. Station Location and Schcdulo 


^^om to 10 megacycles which have been 
added since the last issue went to press. 

The Berlin stations arc now using femi¬ 
nine announcers in their prisoner-of-war 
broadcasts. These newcomers to the mike 
German. They could be 
or Army Nurse Corps members who 
have been taken prisoner and have been 
made to broadcast for the Germans. All 
schedules are Eastern War Time. 


Freq. Station Location and Schedule 


4.700 ZQI 


6.190 

6.345 

7.025 

7.100 

7.290 

7.370 

9.460 

9.615 


9.625 

10.000 


KEQ 

VLC6 


XGCA 

wwv 


10.169 (abt) — 

10.350 LQA5 

ri.04O CSW6 

11,405 - 

11.616 COK 
11.660 CMCY 


BRITISH WEST INDIES; 5 to 7*30 
im 

BERLIN, GERMANY 

BERN. SWITZERLAND; on at 5 30 

Pm. 

12 pm. 

HAVANA. CUBA; 9'30 pm 
MOSCOW, USSR: 8:i0 tb 8-50 Piu 
HAWAII: 3 pm 

8:10 to 8:50 pm. 

MELBOURNE. AUSTRALIA; 8 30 
and 11 am, 

«">• 

'**8HINGT0N. D. C.; r. S. Bureau 

PARIS’; PARIS, 
reports lo XBC and 
known: heard often ut 

noon 0:30 pm. 

BUENOS A I RES. ARGENTINA; 

. P ^ -^5 pm. 

LISBON. PORTUGAL; Brazilian 
heani. 6:4.'i to 8:45 pm. 

JfB^NCH WEST AFRICA; 

2:45 to 4:55 Pni. 

uavaKa’ mldnlglit 

HAVANA, CUBA; heard at 11 am. 


•| ir.660 

11.690 

M.720 

11.725 

11.740 

11.780 

^ 11.785 

11.880 

n .880 

11.897 

11.970 

12.040 

12.070 

12.110 


GRG LONDON, ENGLAND; 

XGRS SHANGHAI. CHINA: 

«... o 12.30 pui. 

PRL8 Rto DE JANEIRO, BRAZIL: 

n/ 1^5 i® J ^ Sundays 

rnr^v I * w * 2:30 am. 

COCY HAVANA, CUBA: heard^at 1 and 5 

pni. ; probably all afternoon 
LONDON. ENGLAND; heard 7 to 10 
Pill. : also at 1 Pm. 

FZI ®BA2ZAVILLE, french 

AFRICA; about 3 pm. 

VLR3 MELBOURNE. AUSTRALIA 

at 20 am. 

LRR ROSARIO. ARGENTINA: hcord at 

8:3o Pm. 

JAPAN: 6:15 to 8:15 pm. 

FZI BB/ZZAVILLE. FRENCH WEST 

AFRICA; a:.-!© Pin. 

GRV LONOON, ENGLAND; li am. and 1 

CSW PORTUGAL; heard at 2:30 

HI3X Ciudad^ TRUJILLO. Dominican 

REPUBLIC; noon lo 5 pni. 


on a| 11 am 12.115 ZNR 
11.15 am to 


y:35 


WEST 

heard 


12.270 

12.445 

14.800 

15.000 

15.140 

15.155 

15.180 

15.190 

15.200 

15.225 

15.230 

15.260 

15.315 

15.505 

15.750 

17.445 

17.730 


HCJB 

WQV 

WWV 

GSF 

SBT 

GSO 

CBFZ 

DJB 

JTU 

VLG6 

GS| 

VLQ: 




HVJ 

BBC 


pm. daily 

** afternoons 

and early evepinKs 

“• C.: U. S. Bureau 
ENGLAND: 10 am, to 4 
STOC^KHOLM. SWEDEN; 11 am 

’’fu Tat 

I-ONDON. ENGLAND: heard .t U 
AUSTRALIA: 12-45 to 

HivANA™' •cUBa"'‘7.4? 

MOSCOW. USSR* 6'45 th 7 I? 
VATICAN CITY;’ 11 am *"“' 

LONDON; 7:30 to 11:15 am. 





BSSSli 


a VJ wy. 


!///<///> 


6,04 0. 
6,0 6 0 
6,0 8 0 
6. I 00. 
6, I 2 0. 
6,1 4 0 . 

6.1 7 0. 
^7.23 0 

7.2 5 0 
7,5 6 5 . 

7.5 7 5. 
7,80 5. 
7,82 0 . 
8,930. 
9,49 0. 

9.5 3 0 
9,57 0.. 
9,5 9 0 .. 
9,67 0. 
9,70 0 .. 
9,7 5 0 
9,85 5 . 
9,897 . 

I 0,62 0 
I 0,840 . 
I 1.14 5 
« r>7l 0.. 
I r,7 3 0 
n,790 . 
i 1,826 .. 

I J ,830.. 

I I ,847 
I 1,8 70.. 

< I ,893 .. 
i 1,900.. 
<3,022^ 
i 3,050.. 

I 4,5 60 
15.1 3 0'. 

I 5,1 50.. 

« 5,1 90.. 
r 5,200... 
» 5,2 I 0.. . 
I 5,230. 

I 5,250 . . 
15,270 
I 5,290.. . 
1^.3 3 0 








LEG END 

European 
S.Amcncan 
llllllllllllll NUndies 
Austrolian 
fesammiH Onental 
N African 
Brariilan 

l'8l■|l C.American 
r***XvM Mexican 
Carribbean 


wm 


r 5,350. 

I 5,355.. 

17.7 5 0.. 
I 7,760. 

I 7,780 . 

17.8 0 0 . 
17,830 . 
• 7,95 5. 
18,1 60 

0 I 


C 6 S. African-- 


aaaa n African 
^Oriental 


y/Z/Z/j European & - - 
Australian .. 


lUllllll « 
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New Radio-Electronic Devices 


MAGMOTOR 

generator 

Carter Motor Co. 
Chicago, Illinois 

B uilt with capacities up to 80 
watts intermittent and 35 
watts continuous duty, this new 
generator comes in a wide range 
of A.C and D.C. voltages. In 
the A.C. line voltages up to 500 
volts at 100 cycles, and in the 
D.C. line voltages up to similar 
power are available. 



The units are suited for many 
uses where small reliable gen¬ 
erators are needed. Mechanical 
Characteristics: Size 5^ ins. 
long, 3 11/16 ins. wide and 2*4 
ins high; weight 4)4 pounds; 
shaft 54 in- by 1 in. long. No 
motor is included and drive can 
be by direct couple, gear train 
or pulley. 

The utilization of permanent 
magnet fields, instead of the 
conventional field coils, elim¬ 
inates the necessity of a separate 
source to power that part of the 
generator. This is a saving both 
in space and wattage. Where 
batteries are at a premium, or 
where they are not readily avail¬ 
able, and a gasolin6 or steam 
engine is used to turn the genera¬ 
tor, this is a valuable feature 
and considerably increases th'fe 
device’s versatility'. —' Radio- 
Crajt 


GLASS SLEEVING 

William Brand & Co. 

New York. N. Y. 

T his new tubing has greater 
fle.xibility than has heretofore 
been associated with electrical 
insulation of this type. It is non¬ 
moisture absorbing, non-burning 
and will not fray, split or crack. 
Any color can be supplied and 
all are vivid and permanent. 

TURBO Single Saturated 
Glass tubing provides fast, easy 
assembly and facilitates applica¬ 
tion by its ready color identifica¬ 
tion. It can be supplied in any 
diameter,— Radio-Craft 



ALUMINUM LOUD¬ 
SPEAKER 

The Langevin Co. 

New York, N. Y. 

T his new loud-speaker. Type 
26-B, is designed to operate 
with maximum intelligibility 
through high noise levels and 
with uniform distribution over 
horizontal angles of 120 and 
vertical of 40. It is designed for 
voice reproduction ^\ hen used by 
itself or as an excellent high 
frequency component to a wide 
range system. 

The unit is cast ahitninum, 
equipped with heavy universal 
mounting brackets, and is de¬ 
signed for economy of installa¬ 
tion. It handles power iinput of 
40 watts when quipped with 2 
Jensen U-20 drive units. This 
loudspeaker is 22 ins. wide, 1454 
ins. deep, 20 ins. high.— Radio- 
Cnifi 



VACUUM-TUBE 

VOLTMETER 

Reinor Electronics Co. 

New York City 

T he Model 450 Vacuum Tube 
Volt-Ohm-Milliammeter. in¬ 
corporates many features which 
simplify opera Hon and save Umc 
in production testing. Of par¬ 
ticular importance is the wide 
frequency range A.C. Voltmeter 
which measures from 50 cycles 
to 50 megacycles; also the six 
D.C. voltage ranges, with input 
capacitance of less than 2 micro- 
microfarads and input resistance 
of 11 megohms all ranges; D.C. 
current ranges froiti 50 micro-^ 



amperes to 1 ampere in six 
ranges. The ohmmeter is spe¬ 
cially designed to aid trouble¬ 
shooting and general la1>oratory 
measurement work with its 2% 
center scale accuracy. Model 450 
Voltmeter is useful for such 
laboratory work as measuring 
amplifier gain, network response 
and output level,— Radio-Cf‘aft 


ANTENNA TUNING 
UNIT 

Andrews Company 
Chicago, Illinois 

T he primary purpose of the 
new Andrews Type 48 an¬ 
tenna tuning unit is to efficiently 
couple a vertical tower antenna 
to a coaxial transmission line. 



It does this by means of an L 
network, the elements of which 
are variable to permit adjust¬ 
ment for potimum performance. 

Features are: 

1. Built-in isolation filter, to 
permit connecting a coaxial 
transmission line to an ultra 
high frequency antenna on 
top of tower. This permits 
operation of a high fre¬ 
quency “talk-back” antenna 
on top of a low frequency 
tower, A standard broad¬ 
cast station would use this 
feature to connect a coaxial 
transmission line to a phase 
sampling loop, or to an FM 
antenna. 

2. Substantial steel weather¬ 
proof cabinet. 

3. Built-in tower lighting fil¬ 
ter, to facilitate feeding air¬ 
craft warning lights on top 
of tower. 

4 . Steatite insulation tlirough- 
out. 

5. Plug in meter positions, to 
facilitate temporary meter¬ 
ing during adjustment. 

6 . Convenient outlet box. for 
soldering iron, extension 
light, etc.— Radio-Craft 

ADJUSTABLE 

RHEOSTATS 

Sfackpole Carbon Company 
Sf. Marys, Penna, 

A NUMBER of new types 
and sizes of continuously 
adjustable carbon rheostats 
formed of carbon disc piles are 
available. Simply by changing 
the pressure applied to these 
piles, every possible resistance 
value within their range is made 
available without opening the 
electrical circuits in which they 
are connected. The pressure to 
vary the resistance to the most 
critical adjustment may be ap¬ 
plied electrically, mechanically, 
centrifugally or (hydraulically. 
— Radio-Craft 

RADIO-CRAFT 


METAL TUBE 
EXTRACTOR 

The BMP Company 
Boonfon, New Jersey 

E liminating the former 

hazards of tube extraction, 
the new BMP Metal Tube Ex¬ 
tractor does away with burnt 
fingers, jiggling around to get 
the tube out and snapping caps. 
Constructed of one-piece steel, 
plain, zinc or cadmium plat^, 
this amazingly simple device 
contains no screws, rivets or 
welds. With this extractor, just 
one firm pull is all that is needed 
in order to remove the hot tube. 
Designed and built to last a life¬ 
time. it fits all standard size 
metal tubes.— Radio-Craft 


MULTI-RECTIFIER 

Green Electric Laboratories 
New York, N. Y. 

THIS single unit, a complete 
• departure in terms of flexi¬ 
bility, allows for a range of 
from zero to forty-eight volts in 
a compact mechanism. Engine¬ 
ers and technicians %yill no 
longer be handicapped in their 
development work by the limita¬ 
tions now imi>osed upon them 
by orthodox rectifiers, genera¬ 
tors or batteries. 






This new Multi-Rectifier in¬ 
corporates six selenium rectifier 
sections which may be inter¬ 
connected by external links to 
provide four D.C. ranges. Avail- 
ai)le for operation from all 
standard line voltages. 

0-8 V. max. capacity 100 amp. 
0-16 V., max. cai^city 50 amp. 
0-24 V,, max. cai>acity 35 amp. 
0-48 V., max. capacity 18 amp. 
— Radio-Croft 

for FEBRUARY. I 
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TpjVERYONE interested in the reproduction of sound — engineer, 
tradesman. Instructor, student or layman — should own these 
four Monographs. PubUshed by the Jensen Technical Service Depart- 
men! in the interest of improved sound reproduction, they are the 
first four numbers of a series. Up-to-date in factual information, le- 
^plete with useful charts, graphs and tables, they supply a world of 
'data, heretofore unobtainable, to guide in the selection, installatioii* 
and operation of loud speakers. You will want not only these four 
numbers but the rest of the series as announced from time to time. 

MOB^OGRAPH No. 1: "loud Speaker'^requency-Response 
Measurements. Deals with one of the mol^ interesting and contrc? 
versial subjects in the field of acousti<^. Discusses, itimong. otherT 
i topics, frequency response of the huA'an ear, the influence of envi- 
jronment on frequency response, the practical aspects of frequency- 
response measurements. Amply Illustrated wijh charts and .graphs. 


twenty-eight drawings and tables. More than a score of questions 
are described, illustrated and solved*, including a comprehensive 
sound system for a military installation, 

MONOGRAPH No. 3: 'Trequency Range in Music Repro¬ 
duction." What frequency range is needed for high fidelity repro- 
duction? What are the maximum, useful audio frequency ranges* 
under actual listening conditions? What are the practical limitations 
on high fidelity reproduction even if perfect transmission reception 
and reproduction were possible? How much change in high frequency 
cut off is required to be just noticeable to the listener? All these 
and many more questions are answered in this Jensen Monograph. 

MONOGRAPH No. 4* 'The Effective Reproduction of Speech," 
foithful speech reproducUon requires a frequency 
bond almost as wide as for music, while amplified speech for 
strictly communication purposes may be reproduced satisfactorily 


requirements. Presents useful conclusions and practical information 
for everyone interested in speech reproduction. 


lyolume control, desig^bf efficient transmission lin^, and convetj^n 
iol volume levels^^ower and voftage. The text is supporj^dby 

' / ' 




^ FREE to men in the Armed Services, and to 
[ Colleges, Technical Schools and; Libraries, 


RADIO-CRAFT for FEBRUARY. 1945 


Get any or all of these Monographs today from your Jensen Job- 
her or dealer. Fill in the coupon and send with it 25c lor each 
copy desired, or clip a doUor bill to the coupon and got all four. 


JENSEN RADIO MFG. CO. 

6633 South Laramie Avenue, Chicago 36, Illinois 
Send me: 

□ Loud Speaker Frequency-Response Measurements 
□ Impedance Matching and Power Distribution 
O Frequency Range in Music Reproduction 
Q The Effective Reproduction of Speech ^ 

fCheck one or more. Send 25c for each book ordered.^ ^ 
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Radio-Electronic Circuits 


COIL-LESS OSCILLATOR 

Most oscillators require at 
least one coil or transformer. 
Here is a circuit \Nhich is giving 
me very good results and makes 
no use of any coil whatsoever. 
Only several condensers, re¬ 
sistors and a double-triode tube 
is needed. 

The condenser values (which 
are equal) may be increased to 
lower the frequency. Typical 
values are .1 mf. for the con¬ 
densers, 50,000 ohms for the 
fixed resistor, and 500.000 ohms 
for the variable one. The latter 
has an effect on the tone, also. 
Any double triode may be used. 
Robt, G. Worley, 
Mansfield, Oldo. 

(By proper selection of re¬ 
sistor and condenser sizes, this 
type of oscillator may be used 
to produce super-sonic vibra¬ 
tions for the experimenter in 
that field.—Editor) 



HIGH-OHM 

SCALES 

A meter reading 0-1 MA is 
suitable for measurement of re¬ 
sistance up to about 100,000 
ohms. This range can be multi¬ 
plied by 30 (readings up to 3 
megs) by the use of two small 
67^ volt B batteries made for 
camera-type radios. 

The added resistor (134,500 
ohms) may be made by filing 
down a carbon 100,000 ohm, or 
may be built up from two or 
more resistors. It is also possible 
to use a variable resistor in 
series with a fixed one to total 


this value. 

S/ScT. Earl T. Hartline, 
San Luis Obispo, Calif, 


Any ohmmeter’s ranqe may 
be extended by thij meth¬ 
od. The resistor must be 
large enough to keep cur¬ 
rent to a safe value. 


0“500iv 


(PATCH 2 TO 3) 

COMMON 

lOOO 

J 02 

O-IOO.OOOft 

LI 

4000 4av 

0-3MEGS 

134.500 135V 


6H6 


' circuits. Hook-ups wliicU show no advance on or advantapes 
Radio-Crafi welcomes new and original radio or electronic 
) over previously piihlished circuits are not iiitereslinp to us. 
Send ill vour latest hook-ups—Rac/io*Cra/f will extend a one- 
vear subscription for eacli one accepted. Pencil diagrams 
with short deecriplioiis of the circuit — will he acceptable, 
but must he clearly drawn on a good-sized sheet of paper. 


FLUORESCENT LIGHT 

The greater part of the ex¬ 
pense of fluorescence lighting is 
due to the auxiliary apparatus 
needed. I have been able to set 
up a complete system using the 
following hookup. 



D, C. AMPLIFIER 

Here is a diagram ol a ver¬ 
satile direct-coupled amplifier 
for DC, 1 designed it for use 
with a rather insensitive photo¬ 
cell, ’but the unusually high 
gain warrants its use as an all¬ 
purpose laboratory amplifier 
(for DC). 

Although twd 6j7"s and a 6J5 
are specified on the diagram, 
any similar tube types can be 
used in the amplifier proper 
without any change in the cir¬ 
cuit values. The use of electric¬ 
ally different tubes merely 
necessitates a different setting 
of the sensitivit>^ control, the 
only manual control of the amp¬ 
lifier. 


control is turned to the extreme 
right (zero bias) and the plate 
current decreases in the 6J5 as 
the input voltage increases. 

The power supply, a 25Z6GT 
as a lialf-wave voltage doubler, 
is only partially filtered but if 
your relay should chatter, the 
8 mf. filter condenser can be in¬ 
creased in capacity. 

Vernon J. Fowler, 
Milzvaukce, IVisc. 

PHONO AMPLIFIER 

This compact amplifier can be 
built into a record player, com¬ 
plete with 3" speaker. If AC-DC 
operation is desired, it is possible 



Using this system, fluorescent 
lighting does not depend on 
access to 115-volt lines, which 
are not to be found in many 
rural districts. An ordinary 6- 
volt storage battery is sufficient. 
Either a car battery or “A** bat¬ 
tery eliminator may be used, to¬ 
gether with a spark coil. 

Paul Mitnaul, 
Prince/on, A^ J. 


A ''COMPARATOR'' 

A condenser tester sent in by 
E. I^Ieiizel appeared in the 
August “Tcy This One*’ column. 
This works very well and I have 
added another feature to it. 

By adding a bank of known 
condensers, any one of which 
may be switched into the cir¬ 
cuit, it is possible to directly 
compare with the unknown. 
W hen the two neon bulbs are of 
equal brightness, the unknown 
capacitance is the same as the 
switclied-in standard. 

The 1-polc, 2-throw switch 
changes from A.C. to D.C. 
Rocer Wills, 
Birmingham, Michigau. 


USE VALUES pCSiRCO 



The sensitivity control is a 
potentiometer which regulates 
the bias on the input (6J7) tube. 
About twenty volts, which is 
several times the cutoff bias of 
the 6J7 is developed across this 
potentiometer. This high bias 
is often necessary in order to 
compensate for superfluous 
light striking the photo-electric 
cell or leakage across the cell. 
Incidentally, a 900 megohm 
leakage would cause one volt to 
be developed across the grid 
circuit, so watch out for leak¬ 
age and its chief cause, damp¬ 
ness. 

This amplifier is designed for 
direct voltage amplification, but 
if can be u^ed as an AC volt¬ 
meter as shown in the diagram. 
When so used the sensitivity 


to eliminate the filament trans¬ 
former, using a scries resistor as 
shown. Grounds shown on dia¬ 
gram are to chassis only, no 
earth connection being used. 

The circuit is very simple and 
compact, and the whole amplifier 
can be built into the bottom of a 
record player. Volume is more 
than sufficient for most purposes 
and tone is excelIcnt- 

Lkster Balm forth, 
Toronto, Ont, 

(Notc—The 6H6 is being 
greatly overloaded in this circuit, 
and it would !)c better to use a 
small rectifier tube. Space could 
be saved by using a line-cord 
resistor and eliminating the fila¬ 
ment transformer.—£c/iVor> 
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SPRAGUE TRADING 

A FREE Buy-Exchange-Sell Service for Radio 



“T” Is for TROPICALIZED! 


... and it means that standard Sprague KOOLOHMS now 
have the same high degree of humidity protection formerly 
available only on special order to match exacting military 
specifications. This new standard construction includes a 
glazed ceramic outer shell and a new type of end seal. 

L ® designations remain the same except that the letter 
1 has been added to the old type numbers. 

Thus, once again Sprague leads the way! No need for you 
to study and choose between power wire wound resistor 
types or coalinp One type of KOOLOHMS, the standard 
type, does the job—under any climatic condition, anywhere 
in the world! 


WANTED —Sitmal generator of type suit¬ 
able for FM radios I postwar period). Pro- 
rariKe from about 200 Ka s to about 
iw Me. s. Desired for man overseas. 

Smith. 20^5 Eye St.. N.W.. 
006, Washington 6, D. C. 

r f ° AS H - Mallory vibrapack 

ST *552. Also want Stancor 
20-N or 10-P transmitter complete with 
meteV. tubes and l60 meter colls. Henry O, 
Bergen, East Elm St,, Oocsscl. Kans. 

URGENTLY NEEDED— Late model tube 
tester, chanalySt, signal generator. Rider’s 
Manuals 6. 7 and 8. All replies answered 
promptly 8 U Malone, 253J Sharon Ave.. 
Dallas 11, Tex. 

WANTED — Radio receiver for use in prac¬ 
ticing code rccoidloii. Tom Mussatt Jr . 
1650 W. Lawivnc© Avc.. Springlleld, IlL 

NEEDED-Rlder’s Manuals 
recoiding unlU 
988 N. Central St.. 

Knoxvlllo 17, Tenn. 

TUBES FOR ‘SALE-^-SS; r-57: 2^i^ ; 
2-56; 2-2A7: 1-45; 1-53; 2-59- 6-58* 

^-1-A5; 1-0D7; 1-27. List 
wer ^8. will sell lot for ?25. These ha?o 
been in storage. Will trade for good lato 
tube tester, slg, generator, or voU-olun- 
^ler. Mac urecn. 5047 Wasningtoii Blvd. 
Chicago 44, lU. 

anted—H igh-Impedance head for RCA 
magnetic pick-up. Willoughby 
W. Mo>'er Jr., 19 E. Summit St.. Souder- 
ton. Pa. 

^ course complete. R. H. 
^ftord. 3104 Flisler SL. Greenmont Vil¬ 
lage. Dayton 10. Q. 

—Ilalllcrafter Sky Champion or 
?! receiver in good condl- 

VjniHam A. Greene. 
R274887. Squadron O. IxC.A.A-F., Lake 
diaries. Ija. 


sending In your FREE 
Trading Post advertisement please type or 
write distinctly! Mistakes have occaslofjally 
appear^ becauso Illegible writing—and 
a number of advertisements have had to 
be omitted entirely. We want to help you— 
please make It easy for us to do so! 

SELL-Japanese Wheatstone 
bridge with meter, go^ condition, cali- 
brated In English and Japanese. Range 
to 99 99 ohms. Want light pLint. 
^rtablo all-wtvo set. Or teat eqPt. Prt. 
Julius Sklnder. % p.M., San Francisco, 
Lallf. 

dynarometer with the 

m""' 


“"'PlWcr 18 to 30 wattl. 
2A3 or output, 500 olun output oon- 
nection. Describe. Also want KCA-Victor 
caiibinatlon radio-phono 
^ U-302. Earl H. Swen, 

Ollby, N. D. 

\J^NTED for CA^ —RC.\ or ainillar 
rece>ver. complete 
adapter. Jensen U.F. speaker IS"* prefer- 
■bly in bass reflex cabliiw. .\iao Ifalli- 
«after S-27 and Sk>Tlder 32. Albert 
Baganz, ColesvlUe Manor, Bethlehem 3 
Penn*. ' 

FOR SALE OR TRADE— Q-E table radio 
«lth 50I>6 35Z5. 128^ l28Qr 

A.-1 condition; also Emerson Xo 
eiimlnator 

1^1 Instruments, field 

coll 2’' dlam . K high. magnetic pole, 
or speaker 8. 10. 12. 14 -. 1000 ohms field 
with twiput transformer for 6V6 output 
Griggs. 205 Windmill Lane. 
Southampton. L. 1,. N. Y. 

FOR SALE— Four Xo. 301 Weston DC 
ammeters. Two hare range 0-1.5 amps, 
V® 9'25 amps. Earl L. Hassler! 
2320 X. Youngs Blvd., Oklahoma City 7 



WANTED—Tubes, test equipment, or what 
have you? Hunts Radio Sliop. 1981 CuriU 
St., W'esl Koxbury, Mass. 

EQPT. WANTEO-WIU trade Argo- 
flex Reflex, etc. E. Schmltka. 1481 Shakes- 
^are Ave.. Apt, 4E. Bronx. New York 52. 

RANTED—Combination recorder and play- 
Pfcf^rably G.I.. slow or dual 
Hukovoj-. Galen Radio Serv¬ 
ice, Deer Lodge, MonL 

(tvvo of 

following to trade (two 
each); 3Q5; 1T4; 1S5; 1R5: IS4; 384; 
85ZJ. or what do you need? New tubes 
i? cartons—want new tubes In return. 

* Supply. Itlcliard 
Blair. 710 Clark St.. Missoula, Mont. 

WANTED—Voltolimyst. Hare VOM*s and 
u., o*}, , 10-mcter converter. A. M, 

Stump, 3ll Marathon Ave., Dayton, O. 

WANTED Sky Budely ECl. or similar 
eom. receiver. Describe fully. Cash. Ken¬ 
neth Loewen. Box 463. Hillsboro, Kans. 


2'I2A7; 3-6C6; 
1-3.5L6, Epitralm P. Tay- 
or. 108 th A VO. N.E.. Wg. C 1345. Kirk¬ 
land. Wish. * 

^^il|T^Q^B‘'‘dIo tester made for X R I 
by Triplett (Model 1175A). AU-w^ve ail. 
purpose tester. Cash. Wilson Radio Service, 
R. No. 1. Box 120. Lyndi's Station. Va. 

CASH - nCA-Rlder chan- 
Gowiway Repair Sen- 
« ' Belvedere Road. West Palm 

Beach, Fla. 

.channel analyzer, 
excellent condition. Replaced ItF tube for 
setuitlvlty. $30, 700 tubes incl. 
lots of KTOd mimbers. Will sell all. Write 
gjnd,“ Lafayette St., 

ZiJfVn for CASH-Good tube tester. 

^ ^ B^'ynolds, 3352 

Colter St.. Indianapolis 3, Jnd. 

WANTED--Late X.R.I. course. Xame year 
Issued and cost. L. T Husain. 63 Miriam 
St., Valley Stream, N. Y. 

WANTED—6-volt tuto battery cliarger 
LaBordc Uadlo Bos- 
gtal. 1503H Butler Bldg., East Blvd. 
Baton Rouge, Ijh. 

WANTEO-12SA7. 50LQ. 35L6. or other 
H*!®***®! phono oombination 

or table radio either A-1 or In need of 
repairs, also Schick elec, razor, etc. A 
Lafleur, 421 E. 22nd St., Xew York, X. T 

ranted — I., ate model tubo tester Cash. 

Ray Brov^m. ,\Vhlto iJHls, Pa. 

FOR sale—P iiiico tube checker Xo. 056 
uswl but little. Will rheck any tube ever 
,^45. Will take 35Z5. 35L6 50L4> ’ 

117Z6 tubes in trade. B. R Wheeler 

Radio Service. Unltm Spiings. X y” 


Uon^S B 856. Pentagon.' Washington* 25* 

\SL. I * **^®l**®*‘*‘** Trouble Shooter's 

Manual. Cash. A. L, Shelton. Science Head, 

wS ****** Seattle T 

^ 1 ^—SX25 complete v^ith 
niatcMng speaker for good used SX16 
^plete; or vvlll biiy fcTSshTf rofSi- 
^28 and pay difTerence. 

recording and play-back 


-SEND US YOUR OWN AD TODAY*- 

aS®SSSai=g-£afj 

Sincere appreciation of the help thug rendered expresaed their 

6v, radio maKazinea wherein the Tradinsr Post appears /very mLui 

HARRY KALKER, SaJea Manajfer* 



SPRAGUE PRODUCTS CO., North Adams, Ma^s, 

iJobbmg Srues Orgam^afion for Sprague Electric Co,) 


SPRAGUE CONDENSERS 

KOOLOHM RESISTORS 

TM, AEGiSTEnCD U. S, e*TCI^T OEEtCC 


Obviously, Sprague cannot assume any rosponsiblBly. or guarantee goods, services, etc., which might be exchanged through the above advertis^;;;.«;ir 
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Y THIS ONE! 


Radio-Crajt wants original kinks from its readers, 
award a seven-month subscription for each one ^Wished. 
To be accepted, ideas must be new and useful. Send your 
pel shorl-cut or new idea in today! 


FLUORESCENT LAMP 

About a year ago I wished 
to install a fluorescent lamp in 
my office which is lighted by a 
1 110-volt DC plant. When I en- 
Ideavored to obtain material, all 
I could buy was tlie lamps; 
everything else was frozeii. 
After considerable experiment¬ 
ing I have been able to get very 
satisfactory operation from the 
circuit shown. 

I do not remember where 1 
got the formula, but it appears 
that the normal input voltage 
(DC) multiplied by 24, and di¬ 
vided by the wattage of the 
bulb, gives the proper ballast 
resistance. In my case the nor¬ 
mal voltage is 115; this multi¬ 
plied by 24 gives 2760—<livided 
by 20 (wattage) gives 1^8. 1 
finally found a distributor who 
had a number of 50-watt re¬ 
sistors of varying resistances, 
and we found a number rating 
144 ohms. The carrying capac¬ 
ity is important, as I burn^ 
out one or two 20-watt 150- 
ohm units, but the 50-watt re¬ 
sistors develop very little heat. 


NOVEL FUSE CLIPS 

It is sometimes desirable, in a 
radio set or especially in measur¬ 
ing instruments, to use fuses of 
the cartridge type to protect the 
apparatus from damage due to 
short circuit, overload or other 
causes. 

In some cases there is not 
sufficient space for the usual fuse 
mounting. It will be found that 
the grid clip’s, sold for use on 
metal tubes, will fit perfectly on 
the caps of tliese small cartridge 
fuses and take practically no 
space. ^ „ 

New Zealand Radiogram , 
Wellington, N, Z, 


EFFICIENT COIL TAPS 

Here is a suggestion for a 
useful kink in tapping home¬ 
made coils. One end of a piece 
of heavy (No, 14 or 16) copper 
wire is flattened out with a 
hammer on an iron block. 
When winding tlie coil, the in¬ 
sulation is scraped at the desired 
point, the wire cleaned and sand¬ 
papered, and the flattened wire 
end crimped tightly around it 
and soldered, using as little 
solder as possible. 




DOING HEADPHONES 


A simple connection for the 
Idition of headphones to a 
odern radio is the following: 
ily a 10,000 ohm potentiometer, 
blocking condenser and a 
vitch are required. 

Fig. 1 shows the method for a 
ngle tube output; Fig. 2 for a 
jsh-pull stage. An additional 
vitch serves to disconnect the 
weaker when phones alone are 
esired. 

B. E. Shelby, 

State Sanatorium, Ark. 



LENS FOR PILOT LAMP 

Here is a use for a burned out 
flash-light bulb of the fused-in 
lens tyi>e now commonly used in 
the small sizes. Scratch a line 
around the glass with a glas^' 
cutter or broken edge of a nle, 
countersink a hole in the panel 
big enough to hold it, and fasten 
with coil cement. 

The whole idea may be seen 
verv clearly from the drawing. 

No Address. 



FIG.I 




T~ 


JACK 




10,000 


^ 2 



OUTPUT 

transformed^ 
FIG.2 


For starting I use an ordinary 
push button switch. I have a 
pull-chain switch on the power 
line socket. To start the light 
I pull the chain switch, push the 
button s%vitcli until tlie elec-' 
trodes at both ends of the bulb 
glow, then release the button. 
This requires a little practice 
to know just the right moment 
to release. 

This method is practicable 
only with IS- and 20-watt 
lamps, using from 135 to 15U 
ohms on the 20-watt, and from 
190 to 200 on the 15-watt, It 
has worked very well for more 
than a year, and the only black¬ 
ening of the lamp is about an 
inch on each end, all of which 
was caused during tlie experi¬ 
mental period, I believe that 1 
obtain the same illumination 
from a 20-vvatt fluorescent as 
from a 60-\vatt incandescent, 
and with less glare, 

Herbert S, Rutherford, 
Eriksdale, Manitoba. 



This method of conn^tion 
makes a solid joint which takes 
up very little space and t 
fore does not throw the winding 
out of shape. It also makes very 
neat joints in bus-bar wiring. 

Ralph C. Lippert, 
Chicago, Illinois. 

INSERTOR 

I find this gadget very handy 
around my radio shop when 
shunting condensers or resistors 
around suspected “open” ones. 

It was made with two wood 
dowels and a ^‘Tinkertoy wood 
wheel. Simply wrap tlie pigtails 
of a good condenser (or re¬ 
sistor) tightly around point A. 
Different condensers or resistors 
can be fastened on or taken off 

W. S. Moo«e, 

Allen, Oklahoma. 


TINKER-TOY OR ANY 
WOOD WHEEL - 


- -COUNTER-SINK MOLE 


SALVAGING CHASSES 

If you are an experimenter 
who uses the same old steel 
chasscs over and over again for 
different hookups, you will soon 
find that they begin to look like 
buckshot targets. 

These holes (up to a quarter- 
inch) can be plugged with solder 
so neatly that you can t even find 
where they were! Put soldering 
paste on the inside of the hole, 
a flat piece of metal or wood un¬ 
derneath, and flow solder into 
the hole. Finally, work over the 
top of the hole with a file or 
steel wool, 

A. H. Meiiner, 

Port Angeles, Wash. 


TIN OR BARE 
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DUSTLESSTOWN, OHIO 


• It's the little things that loom biggest 
in the manufacture of delicate electrical 
measuring instruments. Little things like 
specks of dust or breath condensation 
can pl4y havoc with accuracy. That’s 
why Triplett Instruments are made in 
spotless manufacturing departments; why 
the air is washed clean, de-humidified and 


temperature-controlled; why every step 
in their mass production is protected. 
As a result Triplett Instruments perform 
better, last longer and render greater 
service value. 

Extra Care in our work puts Extra 
Value in your Triplett Instrument. 





ELECTRICAL INSTRUMENT CO. bluffton. oma 
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THE QUESTION BOX 


1D8-GT RECEIVER 

• Please di aw a diagram ^or 
a oiie-tube receiver using a 1D8- 
GT. showing all values of cir¬ 
cuit components. Desire to use 
45 volts on plates and screen and 
if advisable resistance eoupling 
between triode and pentode sec¬ 
tions. If it is practicable desire 
to use a low-impedance dynamic 
earphone mounted in the cabinet, 
as a small speaker. (D.C. re¬ 
sistance of phone is 15 ohms). 
Please give coil data including 
number of turns on tickler. Only 
wish to cover broadcast band. 
—//.r., Bothell, Wash. 

A. The diagram printed here¬ 
with is that of the “3-in-l” re¬ 
ceiver, which originally appeared 
in the July, 1940 issue of Radio- 
Craft. It can be used at low 
voltages with correspondingly 
lower volume and sensitivity. If 
you wish to use your dynamic 
earphone it will be necessary to 
hook it up with an output trans¬ 
former, as shown for the PM 
speaker in the diagram. Grid bias 
is automatic in this set, beirig 
controlled by the 800-ohm re¬ 
sistor in the B-negative lead. A 
suitable coil for your purposes 
would have a secondary of 80 
turns of No. 28 enamel and a 
primary (antenna coil, tickler) 
of 20 turns of finer wire, sa> No. 
30 to 32, Both the coils shown 
in the diagram may be identical, 
and are wound on standard 
inch coil-forms. 

By substituting 140-mmfd con- 
den^rs for the 350-mmfd type 
shown in the diagraiii, and using 
standard plug-in coils, the re¬ 
ceiver may be used to cover the 
short-wave bands. On short wave 
especially, but to some extent oil 
broadcast, better results will be 
obtained by using two inde¬ 
pendently-tuned variable con¬ 
densers instead of. the ganged 
unit. Extremely careful cutting 
and trimming of coils is neces¬ 
sary if a ganged condenser is 
uscxl on short wave, and on tlie 
broadcast band greater selec¬ 
tivity is iwssible if the two cir¬ 
cuits are independently tuned. 


TRACER QUERIES 

g 

^ I built the signal tracer 
describe<J in. the June, 1942, issue 
and w'ould like to ask the fol¬ 
lowing questions: 

The R.F. tube 6U7-G (I used 
a 6D6) oscillated whene\er I 
turned the 0.5-megohm volume 
control beyond three-quarters of 
the way up. By connecting a 
.0005 condenser between the 6D6 
plate and cathode I could ad¬ 
vance the control all the way 
without oscillation. Is this prac¬ 
tice O.K.? 

In tlic tracer I built the plate 
302 
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The 3-In-1 receiver is one of the most successful one-tube sets. 



Reasonebly large output can be secured with this small amplifier. 



TO 

recorder 

OR 

speaker 

VOICE COIL 


This four-tube amplifier has good quality at low power’levels. 


and screen resistors of the 6D6 
are 100,000 and 500,000 ohms 
respectively. In another signal 
tracer shown in the August. 
1941, issue, the same tube (6D6) 
uses only 50,000 and 100,000 
ohms respectively. W hy such a 
big difference, and which circuit 
Is best ? 

In still another tracer shown 
in the July, 1944 issue, the plate 
resistor consists of a 50,000- and 
a 2,000-ohm resistor with a .05 
condenser from the junction of 
the resistoi's to ground. This cir¬ 
cuit is also used in the tracer in 
the September, 1940, issue. Why 


the divided resistor with a con¬ 
denser to ground? — EJ.R., 
Rwerside, R. /. 


A. Use of a small condenser 
f t orn plate to cathode of the tube 
is satisfactory and is occasion¬ 
ally used in certain receivers. It 
cuts down the gain, so if you 
can locate and remove the source 
of feedback to the 6D6 grid, 
additional sign^il will be avail¬ 
able. Perhai>s some rearrange-^ 
meat or shielding of the 6D6 grid 
circuit would remedy the trouble. 

Value of plate and screen re¬ 
sistors depend on the gain and 


frequency radge desired. Higher 
resistance permits greater gain 
but causes greater R.F. frequen¬ 
cy discrimination over certain 
portions of the band. Signal trac¬ 
ers often use very low plate and 
screen resistors in order to coyer 
a very wide range of frequencies. 

The 50,000-ohm resistor you 
ask about is the plate load re¬ 
sistor, while the 2,000-ohm re¬ 
sistor and condenser from a de¬ 
coupling circuit (or resistance-^ 
capacity filter). You will find 
this circuit used in all the better- 
grade modern amplifiers, both 
R F. and A.F. Such a de-coupling 
filter in each plate circuit reduces 
interaction between stages. 

2-VOLT P.A. JOB 

V Will you please print a 
circuit for an amplifier using 
some of the enclosed list of bat¬ 
tery tubes? As much output 
power as possible is required, 
without the use of transformer 
coupling, as class-B and other 
audio transformers are unobtain¬ 
able here.—F.B., Intiisjail, Al¬ 
berta. 

A. The diagram given here 
uses tubes which you have. Con¬ 
siderable power is available u 
180 volts is used on the output 
plates« and this high voltage will 
also help the gain of the other 
stages. 

It is a pity that you cannot 
obtain the push-pull transformer 
for tlie output stage, as with 
even a cIass;A transformer tlie 
grid-circuit impedance would be 
much lower, i)ermitting a larger 
signal to be placed on the grids. 

HI-FI AMPLIFIER 

O 

S I have an old receiver 
which uses 2 58’s, a 57, a 2A5 
and an 80. Can I build this into 

a high-quality resistance-coupled 
amplifier which could be used 
for a record player or other pur¬ 
poses ?—T. S'., Whiting,Andiafia. 

A. An amplifier of good 
quality can be built with your 
apparatus. Power will be limited, 
however, to the amount the 
single 2.\5 can handle without 
distortion. A 56 would work well 
in place of the 58, should one 
be available. Your own power 
and output circuit beginning with 
the grid of the 2A5, can be us^ 
without change, and you will 
probably find it advisable to 
build the amplifier in the old 
receiver cabinet, so these parts 
can be worked into the circuit 
without disturbing their present 
wiring. 

A special output transformer 
will Ixi needed for recording. It 
should be designed to match the 
cutler-head impedance. 
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ELECTRONIC 

Puzzle Square 


By 

Lt.C.K, Johnson 


I N this simple scries of problems answer 
Question 1 by the part nurnljer closest 
to it on the schematic below. The answer to 
Question 1 goes in Square 1, etc. When 
finished, the rows, columns, and diagonals 
will total the type numlKr of a variabie-mu 
tube which has a two-volt filament. 

1. The frequency is controlled by this 
part. 

2. This component operates class-A. 

3. An oscillaior circuit is built around 
this component. 

4. Antenna coupling is varied by this con.- 
trol. 

5. Tills component is called a class-C 
amplifier. 

6 . Modulation percentage is control led 
this device. 

7. This device varies grid bias. 

8 . This component keeps off the 

amplifier grid. 

9. This unit has an iron core atxl is in 
the audio range. 

10. Voltage is developed across tliis part 
because the D.C. component of plate current 
flows through it. 

11. R.F. is kept on the grid by this part. 

12. This is to load the antenna. 

13. This unit is hooked in a push-pull 
circuit. 

14. This component prevents the R.F. am¬ 
plifier from oscillating. 

15. This unit is used to tunc an LC circuit 
to some multiple of the plate current fre¬ 
quency. 

16. Grid curre^nt flows tluough this part 
to develop bias. 



(Please turn to page 311 for answers) 


USES FOR THE OA4 G 

(Continued from page 288) 

this case the lower impedance is dispensed 
with, so that the starter-anode is normally 
at approximately the potential of the anode. 
The tube tlierefore conducts. When a flame 
is applied across the two probes, however, 
the started potential is lowered and the tube 
de-ionized. An alarm may be caused to 
sound when tlie flame is withdrawn or ex¬ 
tinguished. A variation of this circuit (Fig. 
3a) uses a light-sensitive cell. Normally no 
action takes place, but light striking the 





INDUSTRIAL PROCESSES are accurately recorded, indicated and controlled by the Bristol 
Pyromaster Self-Balancing Potentiometer. In the illustration above, a Pyromaster main¬ 
tains temperature control of a gas- 
fired furnace, used for case harden¬ 
ing steel parts. 

DIRECT MARKING pen moves instantly 
and continuously at the rate required « 
to follow temperature variations. A 
1/^ volt Burgess Battery supplies 
constant current to the potentiometer 
circuit Burgess Industrial Batteries 
are designed to meet the exacting 
specifications of special instruments. 

Write today about your 

specific needs. Free 80-pagc Engineerir^ Manual on characteristics of dry 
batteries. Write Dept. C-6, Burgess Battery Company, Freeport, Illinois, 


URGESS BATTERIES 


PORTABLE . POWER PROBLEMS 


THIS MONTH—.BRISTOL PYROMASTER 


cell partially closes the circuit between 
starter and anode, raising the potential of 
the former with respect to cathode. Both 
circuits—invented and patented l)y William 
F. Wolfner, II, of Methuen, Mass.—mav 
be operated directly from the A.C. line. 

For operation of OA4-G tube circuits on 
still smaller imi^dancc changes, the same 
inventor has designed the circuit of Fig. 4. 
An impedance change at Z results in a fur¬ 
ther voltage variation (due to mutual in¬ 
ductance effects) in the starter circuit, t(V 
be added to that normally present. For 
many industrial purposes such great sensi¬ 
tivity is required. 

USE AS PHOTOCELL 
A Radio-Craft contributor, Robert Melvin 
of Berkeley, Calif., has found a very novel 
use for the OA4-G tulxj. Wliile carrying on 
experiments with remote controlled ^sterns, 
it was found that the tube could be used as 


a pliotoccll with some success, some tubes 
being more sensitive in this respect than 
others. His circuit is shown in Fig. 5. All 
resistors may be one-half watt. 

When the tube is near the point of opera¬ 
tion, light striking it initiates discharge and 
the relay is caused to operate. The 5000-olim 
resistor, while not absolutely necessary 
was found to add stability. The relay used 
in this case operated on only one niilli- 
ampere, but such sensitivity is not required, 
since a comparatively large cathode current 
flows during breakdown (see tube charac¬ 
teristics above). 

Many other applications for this gas- 
filled triode arc possible and the parts re¬ 
quired are few. The tube itself is ine.xpcn- 
sive; possibly that very point has caused 
it to be overlooked by some who subcon¬ 
sciously felt that higher-priced “gas-tubes” 
are necessary for the results just described. 
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^SERVICE 


FREE 
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Up-to-dote 
BUYING 



REPAIR and 
REPLACEMENT 
PARTS 
AVAILABLE 
without priority 


SAVE TIME 
CALL 

Thousands use 
Allied*s nation-wide 
service. Centralized 
here are to day* s largest and most com- 
plete stocks under one roof. Over 
10,000 items from all leading manu¬ 
facturers . . . for the Armed Forces, 
Radio Training, Laboratories^ Indus¬ 
try and Service Replacements. Our 
experienced staff simplifies procure¬ 
ment—expedites delivery. Call ALLIED 
i&xst . . . for everything! 

$Vrite, Wire, or Phone Hay market 09QQ 

6 Radio Books for 7Sc 

Dictionary of Ro- Radio Dala Hondy 
dio Terms, m book. or.. 

No. 37.751 IQC No. 37-754 

Radio Circuit ^ Radio Builders 
Hondbook. Hondbook. 
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Radio Formuloi & Simplified Radio 
Goto Book, mgx Servicing. 

No. 37.752 10c No. 37-755 lOC 

Alt Six Books No. 37-799 75c 

for Quantity Prices 



Allied Radio Corp.. Dept 2-B-5 
833 W. Jackson Blvd., Chicago. III. 

Please send following books (.c enclosed) 

□ FREE 0 37-750 0 37-752 0 37-754 
Buying 0 37-751 0 37-753 0 37-755 
Guide □ No. 37-799 (All Six Books) 
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CAPACITY BRIDGES (Conthiued from page 275) 

iiiiiiiiiiiiiiininiiiiiiniiiiiiniiiniiiiiiiiiiitiiiiintiiniiiiiiiMiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiKiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiiiiiiitiiJiniiiiiiniiniiiiiiuiiniiiiiiiniiin 


The variable 2500 ohm resistor in series 
with the 1 mfd. condenser will assist in ob¬ 
taining a balance. This resistor is also used 
for the measurement of power factor. It 
should be calibrated in power factor-per 
cent. The method of doing so is as follows: 
Temporarily short-circuit the 1 mfd. con¬ 
denser and balance the 2500 ohm variable 
resistor against hxed standards of resist¬ 
ance placed in the C and R terminals. These 
standards will range from approximately 
80 ohms for 2% to 2400 ohms for 60%. 

When testing electrolytic condensers for 
leakage care must be taken to connect them 
for correct polarity, although accuracy does 
not warrant it, and the condenser will cer¬ 
tainly not be harmed by the brief applica¬ 
tion of incorrect voltage whilst it is under 
test. 

The leakage test may be used for de¬ 
tecting leakage anywhere, but its main 
purpose in tliis unit is for detecting leak¬ 
age in condensers. The neon lamp em¬ 
ployed should have a striking voltage of 
about 80 volts as the voltage available is 
only 100 volts. When a condenser is con¬ 
nected across the leakage terminals the 
neon lamp will flash momentarily, due to 
charging. If the condenser is good it may 
take a short time until the next flash. A 
leaky condenser will flash every second or 
so, and one that is really in bad shape will 
show a continuous light. Care must be ex¬ 
ercised when applying the above principles 
to electrolytic condensers, as they always 
have a certain degree of leakage. 

The power factor of a condenser may be 
taken as that fraction of the total alternat¬ 
ing current through the condenser which is 
in phase with the applied voltage, and so 
causes the generation of* heat in the con¬ 
denser. Thus it will be observed that as 
heat is the factor whicli limits the amount of 
ripple which the condenser can safely with¬ 
stand, it is desirable to have a condenser 
with a low power factor for smoothing pur¬ 
poses. In radio circuits employed in com¬ 
mercial work, this ripple current may be up 
to 150 milliamperes R.M.S. 


Discretion must be exercised when a 
smoothing condenser is measured for pow¬ 
er factor, as it aoes not always follow that 
the condenser with the lower power factor j 
is the better. The writer has come across 
mail) instances when the condenser with 
the highest power factor has been superior 
in all resi)ects including smoothing ef¬ 
ficiency. In smoothing condensers, provid¬ 
ing the power factor does not exceed 30%, 
negligible loss of smoothing eflicicncy is 
likely to be encountered. 

The rectifier circuit used in the bridge 
introduces some novel details. The tube em¬ 
ployed is that versatile diode, the 6H6, 
whicli has gained so much popularity for 
use in detection, AVC syM<^n\s, electron 
voltmeters, etc., and is employed in this 
bridge in the capacity of a low voltage 
half-wave rectifier. One of the main rea¬ 
sons for its inclusion was the limited space 
available for construction and that a metal 
rectifier was unobtainable. Secondly, the 
heater has the same rating as the 6E5. Thus 
the filament transformer winding serves 
both. Last but not least, the current per 
anode of the 6H6 is 4 milliamperes. All 
that is required is the current drawn by 
the 6E5 target and triode plate current^ 
approximately 1.5 milliamperes at 100 volts 
—so the 6H6 is not overloaded by tliis 
small consumption. On actual tests the total 
consumption of the unit was 16 nitlliaiii- 
percs. The instrument is rarely used for 
long periods and no undue heating effects 
should take place. During the testing of 
the instrument, it was allowed to run for 
over two hours at full l(^d, with no sigiis 
of overheating. One point of caution, if 
this rectifier circuit is to be used in other 
experimental outfits, be certain that the 
current drawn is well within the limits of 
tlie tube, and that the RIM.S. value per 
anode docs not exceed 117 volts. 

The voltage supplied to the 6E5 target 
is approximately 115 volts, which is suffi¬ 
cient for efficient operation. 

Variations in the design of tlie ixjwer 
supply can readily be adapted to suit the 
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Suggested by: Gus Glaser, Jr., New York City 
"Backyard Conference’* 
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components the reader possesses. For in¬ 
stance, if a transformer with only a 50-volt 
winding is available, there is no reason why 
tlie constructor slioiild not use it for the 
bridge section, and employ a half-wave 
series line unit, with the 6H6 and 6E5 
heaters in scries with a line cord. This 
arrangement was tested and worked satis¬ 
factorily. 

A double-pole double-throw toggle switch 
is incorporated in the instrument, so 
that scales calibrated on resistance will 
also hold good for capacity. By employ¬ 
ing this switch, the action of the bridge 
IS reversed for capacity measurements, thus 
enabling a single scale reading from .01 to 
100 to be employed for both. All that is 
necessary in the operation is to place the 
switch in the correct position when measur¬ 
ing a resistor or a capacitor. The values 
of the standards chosen are in multiples 
*9* reading on the scale is 

multiplied by the value of the range on 
which the measurement has been made. 
For instance, if a resistor is being measured 
on the luO-ohm range and a reading of .4 
IS obtained, then the value of the resistor 
is .4 times 100, which is of course, 40 ohms 

The resistance RI--of value 1000 ohms 
o watts in scries with the transformer and 
potentiometer automatically graduates tlie 
bridge voltage to suit the impedance being 
measured. It will be seen that for resistances 
value and condensers of small value, 
me full 50 volts is available and for low 
impedances which at a voltage of 50 would 
pass too much current botli for themselves 
and the transformer, the voltage falls to a 
suitable value. Even if the test prods are 
accid^tally shorted, no harm will ensue. 

It wmII be noted that 3 megohms is the 
value em^oyed for the grid-cathode resistor 

u 3 ^ value is not a 

hard-and-fast one. as during test operations 
ot the instrument it worked successfully 
with values between 2 and 5 megohms. If 
there is any sign of the 6E5 overloading 
an increase in this resistor is advis^. Over- 
l^diiig is indicated when in place of a 
shadow a patch of extreme brightness ap¬ 
pears. The resistor in the power suoolv 
R2, of 10,000 ohms 2 watts, may be in¬ 
creased or decreased to obtain the correct 
potentials at the 6E5 target and anode, 
which in this case is 100 volts. The bridge 
may also be used to supply a variable 60- 
cycle signal up to 50 volts. . 

One final point in connection with tlie 
various bridges described. The accuracy of 
the bridge itnll depend on the accuracy of ^ 
me standards etnployed y and resistors and * 
c^P'^citors of close tolerance should be 
obtained. The accuracy of the last described 
bridge is between 1% and 5% depending 
on tolerance of standards. For all practical 
arrangements this will be accurate enough 

f^^vicemen, amateurs and experimenters. 

If higher standards of accuracy are re¬ 
quired, the next item is an elaborate labora¬ 
tory bridge with accuracy to 
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Thot*$ me bock in *41 when I 
was new. Among the first 
programs I carried was one 
of o new bond, headed by a 
Horry James. The kids sold he played 
^'divinely.'* I played pretty well myself 
then, too, bvt I've worked so many 
long steody hours in the post four 
years I should be in o service shop 
this very minute. A lot of my contem- 
porories ore. 

It’s o lucky thing for us'-ond radio 
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Volume VI 9.50 
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The Cathode Ray Tube at Work 
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Gives principles of FM rodio. j.qO 

Servicing by Signal Tracing 

Bosic Method of rodio servicing. 4.00 
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servicemen—thot Rider Manual Vol.XlV 
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potient if he is out of it right then. 
He and the Rider folks will get your 
volume to you os fost os WPB limita. 
tions permit. 

The Meter at Work 

An elemonfory text on meters. J.QO 

The Oscillator at Work 

How to use. test ond repair. 7,50 

Vacuum Tube Voltmeters 
Both theory ond Practice. J .50 

Automatic Frequency Control Systems 
-olso outomotic tuning systems ...... 1.75 

A-C Calculation Charts 
Two to five times os fost os slide rule . . . 7.50 

Hour-A-Day-with-Rider Series— 

On ''Attcrnoiing Currents in Radio Receivers"— 

On "Resononce A Alignment"— 
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On "D-C Voltoge Distribution" . . |.25 each 

404 FOURTH AVE.,N.Y.I6,N.Y. 

Street New York City Coble: ARLAB 


[!ID[B MANUAIS 


IN 14 VOLUMES 


SCIENCE STRIDES IN '44 

The ten most important advances in 
science made during 1944 as picked by 
Watson Davis, director of Science Service 
are : ’ 

1. Application of jet-propulsion to air¬ 
craft. 

2. Use of robot bombs and self-propelled 
large rockets in warfare. 

3. Successful widespread use of the 
chemical DDT as an insecticide, particular¬ 
ly against the carriers of malaria and 
typhus. 

4. Use of the mold chemical, penicillin, 
in the successful treatment of a wide va¬ 
riety of diseases. 


5. Chemical impregnation of wood that 
converts soft woods into hard. 

6. The use of the silicone family of 
s>nthetic rcsifis in waterproofing and in¬ 
sulating various materials. 

7 . The splitting of human blood seven 
ways to give albumin for shock, gamma 
globulin for measles preventive, fibrin foam 
and plastic for use in surgery, fibrinogen 
for use with thrombin fqr cementing skin 
grafts, globulin for blood typing and r^ 
cells for wound healing. 

8. Building of a mathematical robot, an 
automatic sequence control calculator, to 
speed intricate calculations needed for the 
war and scientific research. 

9. Use of ultraviolet light and triethylene 
glycol in air to reduce the spread of air¬ 
borne diseases. 

10. The entry into the war of the 
world’s largest bomber, the B-29 Super¬ 
fortress. 
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As further example, a single note near 
the center of the keyboard would cause os¬ 
cillation by both the soprano and bass, 
short-circuit tlie other two oscillators and 
each speaker would sound the same note. 
This prevents any speaker from remaining 
silent at any time. 

This organ should prove of great value 

^**^*^*^S of choirs and musical groups. 
Since each section hears its own part 
predominantly, less rehearsal and training 
is required and the final rendition is great¬ 
ly enhanced. Congregations and audiences 
are thus enabled easily and correctly to 
follow assigned parts. 
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Train Now for a 
Secure Future in 
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Engineering 




Progress in Invention 


Conducted by I. QUEEN 


There’s No Priority 
OirA 

BETTER JOB! 

Add Technical Training to Your 
Practical Experience—THEN Get That 
BETTER Radio Job You Want! 

CREI home-study training in practical 
radio cn^nccring enables you to go after — 
and get the better jobs lliat mean something 
in radio. There’s no priority on success — 
but the better jobs are “rationed" to those 
men who have tlie necessary technical ability. 

Joiis Uiat proviile security — jobs that wiU 
mean something long after ‘tomorrow” 
has come and gone — must be won and held 
on ability. The men who will retain the 
important radio-electronics engineering posi¬ 
tions after the war is over are those men 
whose positions are essential—whose 
tics arc specialized. 

CREI home-siiidy courses in Practical 
Radio-Electronics Engineering have been 
studied by more than 10,(KK) professional 
radiomen. In our proved course of home- 
study training, you learn not only how . , . 
but why! Easy-to-rcad-and-understand les¬ 
sons are provided you well in advance, and 
each student has his personal instructor 
who corrects, criticizes and offers sugges¬ 
tions on each lesson examination. 

Doiri say YOU haven’t the time. CREI 
courses are designed to be studied in the 
most crowded schedules. You can study a 
few hours a week without interfering with 
your present work. So, write for all the 
facts now — for this is the time to make 
sute that your preparation for post-war 
success shall pot be “too little, too late!” 

• WRITE FOR NEW, FREE 36 -PAGE BOOKLET 

If you have had professional or 
Amateur radio experience and want 
to make more money—let us hcln 
you qualify for a better radio iob. 

TELL US ABOUT YOURSELF, so 
we can intelligently plan a course 
best suited for your needs. — PLEASE 
STAT E BRIEFLY YOUR BACK- 
G ROUND OF EXPERIENCE, EP 

UCATION AND PRESENT POSI¬ 

TION. 

CAPITOL RADIO 

ENGINEERING INSTITUTE 

Home Study Courses tn Practical RadiO’ 
Electronics Engineering for Profes¬ 
sional Self-lrnpTfOVcmcnt 

Dept. RC- 2 , 3224—16th St., N.'W. 
WASHINGTON 10, D. C. 

Contractors to U.S. Nary—U.S. Coast Guard 

_ Canadian Broadcasting Corp. — Producers of 

Wellitrained Technical Radiomen for Industry, 


GAIN CONTROL 

Patent No. 2.358.325 

T his circuit, invented by George W. Fyler, 
Stratford, Conn., is suitable for ultra-high fre¬ 
quencies involving band widths such as those used 
in television. In ordinai*y amplifiers it is found 
that changing the grid bias (tor gain control) 
varies the input capacitance by one or two MMF, 
A more negative grid decreases the capacitance 
and results in better low frequency response. 
Fig. 1 shows (a) normal bios, (b) slightly neg, 
bias and (c) still higher bias. 

It is also found that variation of screen poten¬ 
tial results in the o<pposite cfTcct. Fig, 2 shows 
(a) normal, (b) and (c) progroesively decreas¬ 
ing screen voltage. Fig. 3 provides a circuit 
where one effect balances the other. As the tap 
(t) on the voltage divider moves to the left, the 
screen voltage decreases, resulting in a larger 
shunting effect of R- The Increase of ^rrent 
through the bleeder circuit simultaneously in¬ 
creases grid bias. The final result is shown in 
Fig. 4 for (a) normal gain, (b) less gain <c) 
minimum gain. 


6L6 AMPLIFIER CIRCUIT 

Patent No. 2,358.148 

U SING the slightly unconventional audio am- 
iplifier circuit shown, it is found that tube 
life can be greatly increased and better efficiency 
obtained with aomew'hat greater output. 




ELECTRONIC ALARM 

Patent No. 2.335,752 

T his simple, efficient means of indicating 
changes in an external load is the invention of 
Joseph T. RePking. East Chicago, III. 

The load circuit is completed through the fila¬ 
ment of an ordinary rectifier tube, such as an 80. 
A shunt by-passes such a proportion of the current 
that the tube filament receives its normal amount, 
and a high- and low-current relay is connected 
in its plate circuit. 

If the current in the external circuit decreases 
greatly, for example by the burning out of a 
number of lamps, current flow through the power 
rectifier filament decreases, reducing the emission. 
The underload relay contact falls back, ringing the 
alarm. Should abnormal input voltage, or a short 
in the load, increase the filament current, the 
increased emission sends more current through the 
tube plate circuit, operatrng the overload relay, 
opening the circuit and again actuating the 
alarm. 


The screens are grounded so that very little 
plate current ordinarily flows. This eliminates the 
need for grid bias, and up to twice normal plate 
voltages may be used. The input capacitance is 
also greatly lowered, so that a greater impedance 
in the grid circuit may be used, as compared with 
a normal class-B circuit. 

The general operating characteristics are sim¬ 
ilar to those obtained in the operation of class-A 
triodes. according to the inventors. Wilbert H. 
Cook of New York City and Henry C. DalrymPle 
of West Orange, New Jersey. 

FREQUENCY METER 

Patent No. 2.358.127 

A n unknown frequency may be measured by 
its boat note with a known frequency. To 
adjust the first to equal the latter, it is there- 
fore necessary to obtain zero beat. Very low 
frequc^icies are inaudible, however, so that an 
approximation Only is possible. With this new 
circuit, invented by Henry V. Hermansen, Balti- 
morci exact synchronism may be made through 
the use of a 6E6 or similar tuning eye tube. 

A crystal of known frequency is used in a 
Pierce circuit between grid and plate. The un¬ 
known frequency is adjusted until the fluctuatiws 
of the shadow .sector of the 6E5 cease, at which 
point exact synchronism exists. 




Improved AM sen’icc as a result of the 
increase in FM stations was seen by Paul 
Chamberlin of General Electric, in a recent 
address. The expansion of FM,"^ be said, 
would bring about a decrease in tlic num¬ 
ber of AM stations, with consequent reduc¬ 
tion of interference and Oi>portunities ?or 
increased power. Future AM stations of 
500 or even 1,000 kilowatts might provide 
service over greater distances than today. 

• 

Future scientists will be able to read a 
person’s mind whether he wants them to or 
not, declares Dr. Edgar Douglas Adrian of 
Trinity College, Cambridge. The reading 
will be done directly from the brainwaves 
recorded on a encepbalograph. Such elec¬ 
trical pictures of actual tliought will be 
possible only after the young men come 
back from war and start research again. 
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CROSS-OVER NETWORKS 

(Continued from page 288) 

equal. This circuit is somewhat similar to 
the basic type in Fig. 1, but here we have 
added capacitive and inductive elements in 
series with tweeter and woofer, thus en¬ 
hancing the sharpness of cross-over and the 
frequency discriminating properties of the 
complex network. The basic action remains 
the same, series inductance cutting down tlie 
highs, and favoring lows, series capacitance 
favoring highs, shunt capacitance cutting 
highs, shunt inductance raising highs. 

Another form of network is shown in 
Fig. 4. It is apparent that here the series 
combination of L and C across tlie input 
may resonate at a definite frequency. When 
that happens, the voltage across the coil in 
shunt with the tweeter will rise to a peak 
value, which may be undesirable. Hills and 
valleys in the response of the speakers are 
not wanted, but a flat response is often 
desired. A great deal depends on other 
design factors. For example, if the speaker 
cabinet is of such design that the lows are 
not properly reproduced the peak may be 
permissible or even desirable in the case of 
the woofer and the series resonant circuit 
associated with it. An expansion of this net¬ 
work, quite simple in nature, involves adding 
an additional inductive element, as indicated 
in Fig, 5. Ag additional capacitive element 
IS added in series with the tweeter. 

The division of frequencies is not compli¬ 
cated nor difficult to arrive at. but from a 
practical viewpoint there may be complica¬ 
tions in properly distributing the power. 
If too much power is fed.to a hveeter it will 
overload. There is also the problem of tak¬ 
ing into account the efficiency of the speak¬ 
ers in converting electrical signal power into 
acoustical power. This efficiency may vary 
considerably for different types of speakers. 

A circuit that can be used on a practical 
basis is that of Fig, 6, Considerable flexi¬ 
bility IS afforded by the design. The amount 
of power fed to the speakers can be con¬ 
trolled by selection of the turns ratios on the 
transformers. (See ^‘Matching Loudspeak¬ 
ers’ Radio-Craft, Dec, 1944.) Further, in 
the case of the tweeter, the power can ^ 
controlled by selection of the series capaci¬ 
tive element C5 if necessary. Usually, C5 is 
made large enough so that it Qffers little 
opposition to high frequency currents and 
the amount of tweeter power is then con¬ 
trolled by T2 and C6. 

References: 

Radio Engineer’s Handbook, Terman. 
1st ed., p. 249. 

Loudspe.aker Dividing Networks, Hil- 
ham, Electronics, January 1941, p, 26. 
Dividing Networks For Two Way 
Communications, June 

1942, p, 14, 


(Radio Intelligence Division of 
the Federal Communications Commission) 
has investigated 9,000 cases of alleged 
subversive stations in this country and else¬ 
where. Nearly 400 such stations have been 
locat^ and put out of commission since 
July 1, 1940. More than 200 Axis spies have 
been rounded up in South America with the 
help of information supplied by the RID. 


The post-war newspaper may be printed 
in your own home and delivered to yov 
at breakfast with the latest news up to the 
hour, according to facsimile expeiis. Even 
before the war, facsimile receivers were 
obtainable at about $75. 
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the nation makes it possible to give 
you quicker service. 
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In spite of existing shortages we have 
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these days we intend to continue our 
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of merchandise every two or three 
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Photos CouHcsif Bell Telephone Labs 


Small sockets as well as small tubes save space. The 6AK5 compared with the older 7I7A. 


MIDGET TUBE FOR H-F 


I T has been said.tliat the most important 
I ^ inventions of the present age is the multi¬ 
electrode electronic tube. Its use has made 
possible tremendous strides in the control, 
measurement, generation, transmission and 
detection of electricity. 

Research and experiment have resulted in 
rapid development of new vacuum tubes. 
Among the most recent arc the 6AJ5 and 
6AK5 pentodes. They were produced by the 
Bell Telephone Laboratories, which com¬ 
bined pre-war work on a highly efficient 
midget vacuum tube for broad-band carrier 
systems with H.F. requirements of the 
armed forces. At frequencies of about 50 
megacycles, these tubes provide more than 
twice the signal-to-noise ratio obtainable 
from any other tube! 

The 6AKS is shown alongside its World 
War I counterpart in Fig, 1. Not only is 
the former distinctly smaller, but its Gm is 
12 times greater \ The internal construction 
(magnified 10 times) is shown in Fig. 2. 
The spacing between control grid and 
cathode is only .0035 inch. While manu¬ 
facturing difficulty due to close electrode 
spacing is great, the result is a reduction of 
input capacitance, lead inductance, power 
requirements and noise level. 



Fig. |_The 6AK5 and the 215A peanut tube. 


The Uble lists 6AK5 constants. The 
6AJ5 is similar except that maximum plate 
and screen voltage is but 28, and it is there¬ 
fore convenient for aircraft use. Although/ 
its total power consumption is only half that 
of the 6AK5, its Gm is still high (2750). 



Fig. 2—Showing the close element spacing. 


6AK5 CHARACTERISTICS 

Max. diameter . 

Overall height 1%” 

Filament volts . 6.3 

Filament current 175 Ma. 

Normal plate volts . 120 

Normal screen volts . 120 

Normal grid volts -2 

Plate current w. 7.5 

Screen current . . 2.5 

Transconductancc ... . 5000 

Input capacitance . .. 4 

Output capacitance . 2 puf. 

Plate-grid capacitance -01 ^4lf. 

Comparison of tlie listed constants wiffi 
those of ordinary tubes will indicate the 
excellent results to be expected from these 
new tubes in suitable equipment. They are 
being manufactured at present for use in 
air-borne and otlier mobile equipment for 
high priority purposes. — /.Q. 
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RADIO-AUDIENCE METER (Continued jrom page 290) i 

Many interesting facts have been dis- I 
covered. Two sixty-minute programs arc 
compared in Fig. 2. 

Audience turnover is gauged in Fig. 3, i 
showing how a given program gained and 
lost listeners over a four-week period. Fig. 

4 shows how often average radio dials are 
changed. We see that 56% of all listening [ 
periods are under 15 minutes duration. This j 
is an irnportant chart, as it is the most direct ! 
indication of the listener’s interest. If the , 
dial is changed every fifteen minutes, it is i 
certain that tlierc is a continuous and atten- | 
tive audience on hand. 

Advocates of the Audinieter believe that ^ 
this method overcomes disadvantages of the 
telephone surveys used in other methods of | 
audience measurement. The Audimetcr docs 
not merely indicate tnat someone is listening 
to a program at a given instant—i^ shows 
whether or not that particular program has 
been able to hold the attention of the given 
listener throughout. Even mor^ import¬ 
ant, is that it is applicable to non-tele¬ 
phone homes, whose radio and purchas¬ 
ing" habits arc extremely likely to differ 
from those of the mass of telephone homes. 

_ Against these considerations is urged the 
laci that the system does not directly show 
whether any listening is done—it merely 
records tuning. In many cases a set may 
be tuned to one station all morning or after¬ 
noon. Obviously the standard of attention 
in such cases must be low, and in many in¬ 
stances tlie radio may run for considerable 
periods with no one within earshot at all. 
Another objection is that should a listener 
tune in a station for a short period of time 
—turning it out as soon as ne grasps the i 
program import—the Audimeter would 
register a preference for that particular pro¬ 
gram. The actual fact is tliat the listener has 
registered dislike for the offering. There 
can be little doubt, however, that the film 
offers remarkable opportunities for inten¬ 
sive study, as all the a fore-mentioned ten¬ 
dencies can be deduced from the tape. 

We may expect constant improvement of 
radio programs, so long as radio adver¬ 
tisers and station executives are aware of 
the public's desires. 


Fig. 3—A chart to show audience turnover. 


Fig. A —This chart shows how many tune out. 


Photo C—The Hunter 
Audimeter, a remote 
recorder used in con¬ 
nection with table 
models where it is in¬ 
convenient to install 
the Audimeter near 
a racHo. It may be put 
in a closet at some 
distance from the set. 
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16 pages crowded with listings atidl 
descriptions of such wartime essentials at.,»i 
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• SPEAKERS • RHEOSTATS 

• RELAYS... and hundreds of others I 

Each page overflows with critical parts 
and equipment . . . urgently needed by 
industry, laboratories, government agen¬ 
cies, training schools,, radio servicemen, 
military services, etc. Everything is the 
Iproduct of a leading American manufac¬ 
turer. All are first quality. And all are 
marked at prices typical of startling Con¬ 
cord values! Hurry! Our edition of these 
supplements is moving fast. And, since 
all items are subject to prior sale, we sug¬ 
gest that you wait no longer. Send for 
your FREE copy today! 


Rush this coupon... and we will send you the new 
16-page Supplement by the fastest possible means. 


Intra-television—a term coined by W. R. 
G. Baker to describe television inside an 
establishment—is likely to find many uses. 
Speaking at the TBA conference recently, 
Dr. Baker pointed out that television 
show-windows, giving passers-by a view of 
various departments of a store, will become 
a necessity. Schools offer another large 


field. A few of the uses would be classroom 
instruction by top-notch teachers, home 
classes for confined pupils, and adult in¬ 
struction courses. Use in factories for 
supervision and for inspection in hazardous 
places has already been thoroughly dis¬ 
cussed, and will be a very important in¬ 
dustrial use of television. 
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Please rush mo the new 16-page "Special 
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DEPENDABLE 
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CONTROL 



The service-record of 
Ohmite Brown Devil and 
Dividohm Resistors before 
and during the war... is your 
best guide to resistance- 
control tomorrow. Widely 
used in military and industri8J 
equipment... everywhere! 
Write for Stock Unit Catalog 
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M any methods, such a*? seismographic 
means and resistance measurements, 
are in use for determining the nature of 
the earth below its surface. A new prin¬ 
ciple, simple and effective, is now avail¬ 
able in the field of prospecting, for locat¬ 
ing surfaces of discontinuity and strata in¬ 
terfaces such as “marker beds” in oil fields. 
The inventor, Gary Muftly of Penn Town¬ 
ship, Pa., has discovered that at such inter¬ 
faces, distortion of an applied EMF takes 
place. Two low frequencies are transmitted 
through the earth and because of resulting 
distortion at surfaces of discontinuity, rec¬ 
tification and modulation occurs. Additional 
frequencies (sum and difference) are there¬ 
fore present and may be detected and meas¬ 
ured. 

Previous difficulty due to natural ground 
currents is eliminated, «incc the latter are 
usually direct current or slowly fluctuating 
and cannot interfere with an A.C. detcctoj;. 
Frequencies used may be 100 and 80 cycles 
per second and voltages in the neighbor¬ 
hood of 1000. Modulation frequencies are 
tlierefore 20 and 180 cycles. 

Fig. 1 shows the basic arrangements, 
wherein the electrodes in the earth form a 
square about 1000 yards on each side. The 
resultant current paths, both on the sur¬ 
face and below, form melon-shaped figures 
between electrodes. In a vertical plane half 
way between them the current path will be 
horizontal and cannot intercept any hori- 


) 

l 

I 

I 

I 

I 

I 
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zontal interface wliich may be present The 
straight line joining a set of electrodes is 
therefore always in a neutral zone. If it 
exists at all, the modulation effect will be 
present in the intermcdiaie zones, denoied by 
dotted lines. 

To operate, a fixed electrode is set into 
the ground some distance from the square 
while a probe electrode is moved from one 
l)osition to another. \ oltages picked up arc 
filtered (to remove the original 100 and 80 
cycles), amplified and indicated on a meter. 
Equipotential lines and points of maximum 
potential may then be plotted in the area. 

Fig. 2 shows what may be expected when 
different horizontal interfaces are encoun¬ 
tered, for example that between a lime¬ 
stone stratum and one of sandstone. Plot¬ 
ting of voltages will result in a figure such 
as shown. Note that the voltages at op¬ 
posite sides of the square diagonals are out 
of phase. 

If the potential curve takes the form of 
curve A, it will be found that the interface 
is shallow, if the curve is like B, the in¬ 
terface is deeper and if like C, the discon¬ 
tinuity is very deep. For determining depth 
the important measurement is the position 
of the potential maximum rather than its 
value, which varies with the type of inter¬ 
face. The potential curve corresponds to 
points on a line through the center of the 
square and parallel to its sides, big 3 shows 
a sloping interface and resulting curve.—/.Q. 



BROADCAST EQUIPMENT (Continued from page 283) 




As we have seen, the creation of a broad¬ 
cast signal which will convey speech and 
music to the listener’s receiver involves the 
production of a continuous R.F. carrier 
upon which there is superimposed the pro¬ 
gram, the wave-shape of whose signal is as 
nearly identical as possible to that of the 
original sound produced in tiic studio. The 
standard broadcast radiotelephone transmit¬ 
ter is that apparatus wherein a fundamental 
R.F. wave is generated, amplified, ampli¬ 
tude-modulated, further amplified (some¬ 
times depending upon modulation level), 
and finally delivered into the radiating 
system. 

’ The first consideration in the transmitter 
equipment is the oscillator, which originally 
generates the R.F. carrier. The F.C.C. re¬ 
quires that . the frequenev of all sta¬ 
tions shall be maintained within 20 cycles 
of the assigned frequency.” This means that 
a maximum frequency drift of ±10 c.p.s. 
is permitted. Oscillators controlled by crys¬ 


tals have the greatest frequency stability 
and are always used in broadcast trans¬ 
mitters. 

In its simplest form the crystal oscillator 
appears as at Fig. 2. It utilizec the crystal s 
piezoelectric effect, which was previously 
mentioned in the discussion of the crystal 
pickup, wherein it was stated that an E.^I.F. 
is generated between the faces of ' a crystal 
when a mechanical strain distorts its shape. 
The converse is also true — an electrostatic 
charge impress^ across the faces will cause 
the crystal to change its shape. It is this 
latter property which causes the cr^ stal to 
behave exactly like an ordinary tuned cir¬ 
cuit, the equivalent of which is shown in 
Fig. 3. L represents the crystal mass which 
is effective in tlie vibration, C represents 
the meclianical compliance or rigidity, R 
represents the internal resistance due to 
friction, and Cl is the capacitance due to 
the holder electrodes and the crystal di¬ 
electric. 
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Several crystalline substances exhibit this 
piezoelectric eftcct; among them are quartz, 
Rochelle salts, tourmaline, and cane sugar. 
Rochelle salts arc the most active in this 
proi^rty, but quartz is used almost ex- ^ 

clusively for controlling the frequency of 1 

oscillators because of the important advan¬ 
tages it offers. It is inexpensive, has a low 
temperature coefficient, and is practically 
impervious to light, shock, moisture, and 
aging. Furthermore, due to its extreme 
hardness and low frictional coeffident, it 
has very low internal resistance, with the 
result that the circuit has a very high Q. 
Thus the resonance curve of a quartz plate 
IS extremely sharp. It is this characteristic 
of the crystal that makes it particularly 
desirable for use in controlling oscillator 
frequency. In practice, the selectivity of a 
crystal circuit may be around 100 times that 
wmch can be obtained with an equivalent 
LC circuit 

It must be borne in mind that although 
the slab of quartz used as a resonator is 
usual y referred to as a “crystal,” it is not 
actually an entire crystal, but only a section 
of one cut to certain dimensions and specifi¬ 
cations. Plates are cut from a natural quartz 
crystal at various angles to its electrical 
mechanical, and optical axes, resulting in 
varying electrical and mechanical charac- 
teristics- 


Fig. 3—The quartz 
crystal acts like e 
very high-Q coil- 
condenser combina¬ 
tion. 


Frequency stability of a quartz plate 
resonator depends upon the tuning of the 
output circuit, oscillator tube operating volt¬ 
ages, power taken from the tube, type of 
crystal cut, and ambient temperature. The 
first three factors depend upon the design 
and operating characteristics of the circuit, 
and are usually maintained constant. The 
latter two, Iiowever, are inter related varia¬ 
bles of considerable importance. The type 
of cut of the quartz plate determines its 
temperature coefficient of frequency,” 
wliich is usually expressed in terms of fre¬ 
quency change in cycles per second, per 
megacycle, per degree Centigrade. This 
coefficient may be either positive, i.e., fre¬ 
quency varies directly as the temperature, 
or negative, with frequency decreasing with 
increasing temperature. This calculation is 
not quite as complicated as it may first 
appear, and this can be best demonstrated 
by an actual example. 

Suppose we have a 1,400-Kc, X-cut 
crystal, calibrated at SO** C. having a nega¬ 
tive temperature coefficient of 20 cycles per 
megacycle per degree Centigrade, and we 
desire to find at what frequency it will 
oscillate at 60° C. First we see that the 
temperature has in^feased 10° C. Then at 
one megacycle the frequency would change 
by (10x20), or 200 c.p.s. Since the call- 
brated frequency is 1.4 megacycles, the fre¬ 
quency departure from this frequency w'^ould 
be ( 1.4 X ^0), or 280 c.p.s. The temperature 
nas increased^ and the coefficient is negative; 
h^ce the drift is minus and is subtracted* 

.'® or 

Kc. Any such calculation is made 
in this way, \vith due regard for the polarity 
of the coefficient. 

Practi^I means of eliminating crystal 
drift will commence our discussion next 
month. 

(To be continued) 
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6-E TUBE CHECKER 

accurate tube checking which saves you time and trouble and 
keeps your customers happy—that's the job the TC-3P is 
built to do. Line Voltage and tube quality, or shorts, may all 
be checked on one selector switch. Individually operated 
switches permit placing the proper voltage on the proper pin 
of the tube. The G-E Tube Checker is available in either the 
Portable (TC-3P) qr Counter Model (TC-3). Write; Elec¬ 
tronics Department, General Electric, Schenectady, N. Y. 
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NEW FM RECEIVING SYSTEM 

(Coulinued from page 279) 
IIIIIIIIIIIBIIIIIIililllllilllllMIM^^^^ 

features include an input impedance char¬ 
acteristic designed to improve lock-in oper- 
the oscillator. Tlie discriminator 
also, by its narrow response range, shares 
some of the work of reducing response 
to amplitude variations in the signal. 

The new s 3 ^stem is not only likely to 
offer an improvement in FM reception— 
it will also render a service in pointing out 
that improvements may often best be made 
by attacking the problem from a new and 
unexpected direction, 

T Frequency-Dividing 

Lwked-In Oscillator Frequ«ncy>Modulation Re- 
TOiver by Q, L. Reers in the December, 1944, 
Proceedings of the i.R.E, Drawings are also re- 
P^roduced by court4*sy of the Institute of Radio 
lsngmeer8. 


Dr. Frederick E. Terman, author of the 
Mandard works Radio Sngineering and 
Radio Engineers Handbook, has been ap- 
P?'the School of Engineering 
forn^a*””**^ University at Palo Alto, Cali- 
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ANSWERS TO 
ELECTRONIC PUZ- 
ZLE 

{Page 303 ) 

The numbers add 
up to 34 in every 
direction, if an¬ 
swers are correct 


Addreaa . 
City 


Industrial Electronics has achieved suf- 
ficient importance to warrant opening a 
sc^l for training in that subject alone. 

1 he school is an activity of Industrial 
Flecndiics. Inc. and the Visual Train- 
lug Corp., both of Detroit. Designed pri¬ 
marily for returning veterans, instruction 
js open to any qualified person. 
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DEALERS 
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reprocess 


Le.yPrep, 

your dead 

RADIO TUBES 

WfW Scientific Process 


REACTIVATES THORIUM 
CONNECTS OPEN FILAMENTS 

CLEARS SHORTS and 
MICROPHONICS 

(NOT the old "flash" trick} 


MINIMUM ORDER 6 TUBES 


SEND NO 
CASH 

C. 0. D, 
ONLV 


50i 

I volf & 3‘Q5 

$ 1.00 


30-Day Guarantee 


Every tube fully tested in 
checkers & sets before playing 


APPROVED BY OPA 

Send Itemized list with order 

Make sure glass, base & prongs are in¬ 
tact . . . flashed, exploded or open ca¬ 
thodes REJECTED and NOT RETURNED 


RTS RADIO TUBE SERVICE CO. INC. 

6805 20th Avenue. Brooklyn 4. N.Y. 


... 

^ LUMINESCENT RADIOS (Continued from page 281) 

..in.. iiiii,iimyiii;iiiuiiiiiiiiiiiiniiiiiiiiiiii«iiiniiiii^ .. 


vyjatt tubes, but their suitability to radio 
design is questionable. Also available, al¬ 
though probably not of specific interest 
to the radio man, is a 4-watt bulb type, 
“360 BL" fluorescent lamp which operates 
only on a 24-volt direct current.) Being 
discharge lamps, the fluorescent tubes re^ 
quire circuits of proper design and shield¬ 
ing to prevent interference. Provision also 
must be made for suitable starting of such 
lights. 

The argon glow lamp may be Of particu¬ 
lar vat'uc for use with the lowe^ price sets. 
Available in various sizes from a 54-watt 
to a 2 V 2 -watt bulb (maximum output size 
at the present time), these lamps offer a 
wide range of inexpensive exciting light 
sources rich in long wave length ultravio¬ 
let. but low in output. 

When phosphorescent pigments are used 
only for their afterglow properties, light 
sources containing appreciable amounts of 
visible energy may be used for .excitation 
to phosphorescence. Sunlight is therefore a 
most efficient and satisfactory exciting light 
source, with the afterglow effective in the 
dark. The lighting systems—fluorescent and 
incandescent—in regular use today also are 
satisfactory, as are all “black’’ lights. 

Fluorescent pigments are specially man¬ 
ufactured inorganic compounds produced 
under conditions insuring the greatest ptis- 
sible purity. They are generally zinc sulhdes 
and combinations of zin<; and cadmium 
sulfides, and are relatively fine in particle 
size. These pigments are suitable for incor¬ 
poration in plastics and paper, and for the 
manufacture of fluorescent paints and inks. 

Fluorescent pigments are available in a 
range of colors from blue to red. The day¬ 
light colors vary from white to yellow, but 
this color may be modified slightly with 
the addition of small amounts of suitable 
transparent dyes with only little apparent 
loss in fluorescence. 

PHOSPHORESCENT PIGMENTS 

Phosphorescent pigrtients may be divid¬ 
ed into two groups: (1) Those having a 
short (up to two hours) afterglow and (2) 
those having a long (6 to 10 hours and 
more) afterglow. 

The sliort-afterglow phosphorescent pig¬ 
ments are also zinc sulfides and combina¬ 
tions of zinc and cadmium sulfides. In the 
manufacture of these pigments^ high tem¬ 
peratures are used in their calcination, re¬ 
sulting in coarser particle size with certain 


fractures in the crystalline structure of mole¬ 
cules which trap some portion of electrons 
for later emission of light (afterglow). 
These pigments are quite stable, and suit¬ 
able for most applications. They are avail¬ 
able in light green, pale yellow, and yel¬ 
low-white daylight colors (modifiable with 
suitable dyes) and brilliant green and or¬ 
ange-yellow afterglow. 

The long-afterglow phosphorescent pig¬ 
ments are calcium and strontium sulfides, 
prepared by calcination at higher tempera¬ 
tures. Tliey are quite coarse in particle size, 
and have faults in molecular structure that 
trap electrons for longer periods of time. 
They make satisfactory phosphorescent plas¬ 
tics, paints, coated paper, silk screen plates, 
and textiles. These long-afterglow pigments 
are sensitive to moisture, requiring care in 
incorporation if exposure to moisture or 
water in use is expected. The daylight col¬ 
ors arc off-whites and a pale green, which 
may be modified with appropriate dyes. The 
phosphorescent colors are violets, blue and 
greenish-blue. 

PRACTICAL APPLICATIONS 

Luminescent pigments have been used in 
the war effort in connection with a variety 
of applications involving night operations 
with the dark-adapted eye. Many of these 
applications undoubtedly will be carried 
over to peacetime. Fluorescent dials on 
combat planes point to fluorescent dials on 
the post-war radio, particularly the tele¬ 
vision set. A logical application in connec¬ 
tion with this development would be fluor¬ 
escent programs for distribution to the radio 
owner. Carrying this thought one step fur¬ 
ther, fluorescent pigments may bring color 
to a television reception room and, at the 
same time, permit safe movement in the 
room wilhout the use of regular lighting. 
This application could employ fluorescent 
draperies, upholstery, lamps and shades, pic¬ 
tures and murals, and other articles. 

Phosphorescent pigments, too, may be 
used in connection with the decorative ef¬ 
fect, and also to make the trade-mark plate 
luminescent. A name plate tliat continues 
to glow after the radio is turned off would 
leave a lasting impression of the maker’s 
name on the viewers' minds. Dial knobs 
and parts of the cabinet, particularly if made 
of plastic, also could be luminescent—phos¬ 
phorescent in the lower priced units and 
fluorescent in sets which are* equipped with 
“black” lights. 



Suggested hg Thomas Jewett, Clyde, Ohio. 
“He’s sore because be can’t get his favorite radio stations on his 
handie-talkie. “ 
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A PRIMER OF AVIATION RADIO 

(Continued from page 272) 

nients over the Adcock range. Repeated 
field tests lia\ c proved that Instabilities of 
the low frequency range are not nearly so 
evident on the VHF. While these so-called 
Iinc-of-sight ranges will not service as large 
areas as a low frequency range, they are 
cheaper to install. It is possible to use more 
of them because of their absence from re¬ 
flected sky waves. 

In flying a range aurally, because of the 
inability of the human ear to detect changes 
in signal level of less than alxiut one-half 
decibel, there can be many different inter¬ 
pretations of the twilight zone. This zone is 
the area where either the A or N fades into 
tile on-course signal. Two aircraft may be 
flying the same range leg in different direc¬ 
tions, observing the opposite twilight zones 
to prevent collision 

In the VHF range system visual legs, 
signals which cannot be used aurally, but 
operate an indicator on the instrument panel, 
are available. This instrument is a ^ero- 
center meter. When an equisignal course is 
being followed there is zero deflection. Fly¬ 
ing to the right or left of the course will 
cause tlie vertical needle to deviate to the 
right or left and thereby indicate in which 
way to correct tlie aircraft heading. The 
visual range leg is accurate within mucli 
closer tolerances than the aural leg because 
ot the ability of the indicator to detect small 
changes in signal intensity. The aural VHF 
range leg is also sharper than the low fre¬ 
quency range leg. 

The cone of silence is an area of no sig- 
naf directly over the radio range and is 
used for orientation and navigation. The 
cone is more clearly defined on the VHF, 
but in cither case it is a negative indication* 
rather than a positive one. The Z marker 
\vas developed for the specific purpose of 
giving an indication when [Kissing over tiie 
range station. The marker consists of a low 
power transmitter and a directive antenna 
array, operating on a frequency of 75 Me. 
it projects a vertical beam through which 
aircraft will pass when flying over the range 
station. A special receiver without tuning 
controls provides both aural and visual in 
dication. The visual indicator is a small 
colored instrument light. 

The fan marker also operates on 75 Me 
and IS used along the airways as an aid to 
mwigation and traffic control (see Fig. 3). 
The name is derived from the fan-like pat¬ 
tern of radiation. This pattern is keyed in 
sucli a manner as to offer positive identifica¬ 
tion and prevent any possibility of confusing 
It with other fan or Z markers. Passing 
through the elliptical shaped pattern gives an 
instantaneous fix without interfering with 
the radio range. By the use of different mod¬ 
ulating tones and suitable filters on the re¬ 
ceivers, the outer and inner markers on the 
instruineiit landing system, the fan markers 
and Z markers—all operating on the same 
tr^uency—can be made to actuate different 
lights on the instrument panel. 

The most widely used instrument landing 
system operates entirely on tlie VHF The 
system consists of four principal elements, 
the localizer which is a visual type two 
course radio range th? glide path, and 
inner and outer marker. The localizer trans- 
rnittcr produces a visual radio range course 
along the center of the runway (and a recip¬ 
rocal course on the other side of the trans¬ 
mitter). In some instances the VHF radio 
range and localizer may be combined. This 
is generally not done because traffic flying 
the range would be delayed by aii craft land- 
(Contimied on follozving page) 
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RECEIVER HEADQUARTERS 


B 


^<yt ika A/ation 


EFORE the war Bob Henry served the amateurs 
as the world's largest distributor of communications 


receivers. 


Now Henry Radio is Hallicrafters receiver head¬ 
quarters for the Nation at war. Hallicrafters Re¬ 
ceivers can be supplied on AA-I priority. I can 
usually supply SX28As at $223.00, SX.25s at $94.50, 
and PM-23 speakers at $15.00 at once. It takes 
longer to supply other models. 

Soon, it is hoped, non-priority orders can be filled 
and Bob Henry can become again Hallicrafters 
headquarters for the nation at peace. 

I have stores at Butler. Missouri, and at 2335 West- 
wood Blvd., Los Angeles 25, Calif. 

Your orilers and in¬ 
quiries are invited. 

Bob Henry, w9ara 

HENRY RADIO SHOPS 

Butler, Mo. end Los Angeles, 25, Cellf 

•WORLD’S LARGEST DISTRIBUTOR OF COMMUNICATIONS REOBIVBBB» 


COMPLETE 

STOCKS 

i have in stock some 
Hallicrafters receivers 
available for imme¬ 
diate delivery on pri¬ 
ority and the follo’w*- 
inif parts ivithout pri- 
crily: meter rectifiers 
$1.95, transmittini; 
tubes, transformers, 
re.si.stors, condensers, 
panels, headsets, etc. 
\our orders and in¬ 
quiries invited. 


-ATTENTION - 

DEALERS and SERVICEMEN! 

RADIO CITY 

MODELS 446 AND 423 

MULTITESTERS 

NOW AVAILABLE WITHIN 
30-60 DAYS ON AA-5 PRIORITY 

Ptace your orders Now! 

Here nre tseo rery popnlnr inatrumenls. 
combi ninsr rusRedness. comprehensive 
ranjfes and low cost. A srreat opportunity 
to Ket top-quality instruments at these 
low prices. Better place your orders now. 


A.C.-D.C. Multitcster— RANGES: 

D.C. voltmeter; a-5-50-250-r»O(l-2.500 volts AC 
voltmeter: 0-10-100-500-1.000 volts. Output toU- 
meter: 0*10-100-500-1.000 volts. D.C inllllarD- 
moter; 0-1-10-100*1.000 tuilllamperoN. DC am¬ 
meter: O-lO amperes. Ohminetcr: 0-500-100.000 
nieKOiim. Decibel Meter: minus 8 to 
plus 55 deelbels. 

opeij-fjice Instrument siip- 
fl walnut-flnish ease. x 

3 WelirlU 21 oz. Complete <1 3 
with hatteiies, ready to operate - 



Illustrated Above: Model 423 


Volt«Ohm-MilIiammeter^RANGES: 

DC. voltmeter: 0 2.5-10-50-250-1.000 volt* a C 
vollnieler: 0-10-50-2.)0-1.00o volt«. DC 'nilill- 
ammeter ; ‘* *00 milllamperes. Olmi « 

meter: 0-50(M00.000 ohms: 1-10 meirotims. Decl- 
W meter; -10 to 15-4 to 29-18 to 43-30 to 55 db 
Db ran^ce is calibrated for a 500-ohni Inipe^hinee 
lines of other Impedances, correetion 
Ciiarts are supplied. 

'ulnut- 
Ibs. 


K,*)*P*lH*^ lo a hurtlirood. \vi 


MODEL 446 A P 
plete with 
operate 


Is the portable t 
batteries, ready to 


type Ooin 

$ 15.45 


MODEL 423 

nnlfh ease. . y, x o-j* i ax-. \ 

Coniplete with self contained but 
lerles. ready to operate _ 

MODEL 423P Is similar to 423 but ii minnilo i 
'valnut' hand-rubhed*^ca^ 
Cmiipnte vrith batteries ■nU set of C^C Qr 
lest leads, ready to operate . !I}>Z5»V5 


$ 23.50 


Co„lact our nearest branch, listed below, for rapid delivery. 


RADIO ELECTRIC 
SERVICE CO. 

Mo.n store: N. W. Cor. 7th < Arch St»., Philodelphio, Po. 


— BRANCHfS — 

A. PHILADELPHIA: 

3145 N. Broad St., 5135 Market St. 
ALLENTOWN. PA.: 

1042 Hamilton St- 
CAMDEN. N. J.: 

513 Cooper St. 
WILMINGTON. DEL.: 

219 W. 8th St. 
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4 STANDARD TYPES 

of Amperite Regulators replace over 400 
types of AC‘DC Ballast Tubes now in use. 

Amperites are real REGUIATORS . . . have 
patented Automotrc Starting Resistor ^ich 
prevents initial surge and saves pilot lights 
^ ... Asic Your Jobber. 


Kit No. 1 — 100 ^-Watt carbon 
resistors—color coded . Sl.*J5 

Kit No. 2 — lOO carbon resist¬ 
ors- 26 1-Watt, 76 Vi-Watt . . . 52.91 

Kit No. 3—100 1. 3-Watt insul¬ 
ated resistors- -color coded . . ■ 52-94 

Kit No. 4—100 assorted by¬ 
pass and buffer condensers. 

List price over $20.00 . $5.83 

Kit No. 5- -25 popular assorted 
by-j >ass condensers . . $1.59 

Hook-up and Push-back Wire— 

89c per 100 ft. 10 assorted 100- 
ft. rolls only . $7.80 

Kit No. 6 — 20 assorted trimmer 
and padder condensers . 

Kit No. 7 — 50 asso^nted termin¬ 
al lugs — 2 to 6 Jugs . 06 

Kit No. 8 — 50 assorted rubbei^ 
grommets . 69 

Write for our latest bulletin listing hun¬ 
dreds of necessary items for the radio 
and soundman. 



imiM 

P SOUND 1 

U EQUIPMENT CO. 1 

\ P.O.BOX 83^ 

T0J.ED0 1 OHIO, U.S.P. | 


(Continued from previous page) 

iiiK under instrument conditions. The verti¬ 
cal needle used as tlie localizer indicator is 
also used for the visual \ HF range legs, 
since both transmitters are operating under 
tlie same conditions. If the pointer is in the 
vertical position the aircraft is on the 
bisector of the runway regardless of the 
plane’s heading. Indications to the right or 
Ich of the runway are readily observed to i 
an accuracy of i 

The glide path needle is pivoted in a 
horizontal position. When approaching the 
field for an instrument landing the needle 
is held in a liorizontal position. If the needle 
is above the liorizon the plane is below the 
glide path. If the needle is below the hori¬ 
zon the plane is above the glide path. | 

The outer and inner markers used in this 
system arc of the fan type. ^As the aircraft 
passes over the outer marker it will operate 
a purple-colored indicator light. This is a 
check point to indicate the proper altitude 
for a definite position. The inner marker 
will flash an amber-colored indicator light 
as the plane passes througli, it The inner 
inai'ker is located just before the runway 
and serves as a final check point. Because 
of the proven dependability of the markers 
and the difficulty in controlling the angle of 
the glide path, this latter feature may not 
become standard equipment for some time. 

There are numerous other instrument 
landing systems now tinder development, 
especially those designed around the radar 
and electronic discoveries arising frt>m war¬ 
time research. 

Emphasis has been laid on the radio 
range and other airway navigation aids. 
However, planes make wide use of omni¬ 
directional radio signals such as broadcast 
stations, aircraft and marine radio beacop, 
and even keyed signals from fixed radio¬ 
telegraph stations. The C\A has medium 
power homing transmitters iocateu at vari¬ 
ous fields for use with loop direction finders. 
Primary use of these aids is on long over - 
water flights where radio ranges give inade¬ 
quate coverage. By the use of manual or 
automatic radio direction finder loops navi¬ 
gation problems are quickly, accurately, and 
simply executed. 

Ground radio facilities which can fix the 
position of aircraft are now widely used. 
The principal type is the cathode-ray Ad¬ 
cock system which can take bearings of 
greater accuracy on the medium and high 
frequencies than the aircraft kx)p. This 
system avoids the necessity of manipulating 
the loop, and gives an instantaneous bearing 
by producing a spot or line on the cathode 
screen on the relative azimuth of the air¬ 
craft. Ill general practice the plane holds 
down the transmitter key and the ground 
station obtains a bearing. Several of these 
stations working together can obtain a fix 
in the same manner as the aircraft uses its 
loop to take cross bearings on more than 
one signal source. These fixes may be taken 
under favorable conditions over one tliou- 
sand miles from tlie plane. 

Ground to aircraft teletype is just one of 
the many new devices awaiting the final 
i victory before experimentation can be suc¬ 
cessfully concluded. Radio controlled auto¬ 
matic pilots are the logical development to 
follow the Fluxgaie and Gyrosyn compass. 
The terrain clearance indicator is expected 
to become standard equipment M will many 
other new units of aircraft radio still in the 
experimental stage. A rather thorough ac¬ 
quaintance is the minimum requirement for 
the radioman if he does not want to become 
hopelessly outdated in his knowledge of air¬ 
craft radio. This primer has touched the 
high spots in the hope of showing Ihe 
importance of such an acquaintance with 
aviation radio. 


rFOR SALE^ 

HARD-TO-GET ITEMS 

AN brand new. axcopt whora IndlcaUd. ALL 

■r* In PiRFtCT VUOrKINO ORDER. In many eaie*. 
th* Parts .^lOno total more than tho Price we are 
asking. Sstisfaction guaranteed or your money back. 
ORDER FROM THIS PAGE. Use our convenient coupon. 
Include sufficient extra remittance for parcel post 
charges, otherwise order is sent aspress collect. Any 
excess will bO refunded. All C.O.D. shipments requiro 
209^0 deposit. No C.O.D. shioments on orders for less 
than SS.OO. If full rcmittancs accompanies order de¬ 
duct 2*!^ discount. Send money order, certified check, 
or new U. 5. stamps* No C. O. D.'s to foreign coun* 
tries. 


THE MAGIC ELECTRIC WELDER 

Here IS one of the 
must compilct. praett* 
c«l wslUers vre have 
ever seen. Anyone 
turn use It for shop, 
farm im«t .homy 
D a I r WE LOS. 
brazes. SOLDERS. 
COTS ALL METALS. 
AN VON E CAN OP¬ 
ERATE IT. Repoirs 
ateel. C a a I Iron, 
ulumlnum. brass, cop¬ 
per, bronaa. etc- 
Complcle with pow¬ 
er unit, flame and 
metnllic arc att.nch- 

ments. (Really twO welders m 

rods, mask Included. Just plu/ U m "AV "l^iric o c 
let. 110 Tolls AC or DC. Tor hobbyist or proies 

OEt'^’iN ON THE GREAT V'ff*:/**,^° 

set quickly teaches you weldlnK ^vvWsJ ansured. No 

fist', "h" sEVcOnIe" CoApLETB-noth. 

NEW OUTFIT. Guaranteed for one >car. 

Simple instructions wltn eacii set. 

ITEM NO. 158 

YOUR PRICE . . 



$ 19.95 


WESTERN ELECTRIC BREAST MIKE 


This is a fine itelit-woUrht air- 
t carbon microphone. It weighs 


•r^L 


lb. 


comes with bre.sstplalo 
mountmt; and has 2-way awlvcl. 
ins aiUustment so that it can be 
adjusted to uny desired position. 

Thero are 2 woven straps; one 
uoea oround neck. the other 
around cheat. Straps can he 
snappad on and off quickly by an 
loKcnlous arrangement. 

This excellent mike can be 
adapted for lionic broadcnstlnlf or 
privato coinmunlvotlon Bystems. D 
dismounting brcaStPlalc. It can bv- 
used as deak mike. 

Cornea comoleie with B.foof 
cord and hard rubber PluK. Flnlsded 
Plate, non-rustabfb. ^ 

THIS IS A BRAND NEW MIK^IT llAS NE^R 
BEEN 801.D AT SUCH A LOW PRICE B^ORE OIUG 
INAL LIST PRICE 1 ^ 18 . 00 . ShlPPlntf walirUt. 2 Iba. 



........dized 


$ 2.55 


POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

IDEAL FOR KXPERIMCNTErS_I 01 USES 
Sturdily constructed to 

BtiiJdai^s. thla self-starllne shaded 
^lo AX. induction motor Is 
erful enough for a number of 
Some of these are: 

Ing Device*. 

Electric Fans. Electric , 
window Displays. ' 

Devices. Electric Vibrators. Small 
Grinders. BuRers and Pol shers. 
Miniature Pumps. Meensnlcal Mod. 
els. Sirens, and other applies- 

*^°CnnsuTnes Aj>out 15 TfSt^ Of 
pnwer and hss a sneed of 3.000 
r.P.m. When geared down, this 
•turdy unit will constantly PP»'“’ 
ate an IB-inch turntable loaded 
dead weloht-TMAT*5 POWER I 
* - • Ido bv la: 



with 200 lbs. 


Dimensions 3* hiKh by 2» 'vido bv Ik* ^deep 
has 4 convenient mounting studa: shaft Is yn lonR 
by 3/16* diameter, and runi 

retalnlnir bearlnks. DoslFned for 110-20 volts. flO.hO 
O'Clos. A-C. only. ShP. WL 2 lbs. |r*« *• r 

ITEM NO. 147 

YOUR PRICE . ^ 


LIMITED QUANTITIES! 
PROMPT SHIPMENTS! 

It *9 Easy to order—Clip Coupon—Order from 
This PnBe—No CalaloB Sent. 

MAIL TODAY—NOW! 


■ HUDSON SPECIALTIES CO. 

! 40 west Broadway. Dept. RC-2-45. N8w York 7. N. Y. 
" I have circled below the number of the items I'm 
_ oPtlerInv;. My full remittanro of S - . . .... • • <*»' 

6 elude shipping Chartres) la anclosed. (NO 
I Orders unless accompanied with a deposit.) 

■ OR mv deposit of S.^1* anclosod <20^o 

I renulred). ahtP order C.O.D. for t^lanco. NO C.O^. 
- order for less than 5S.o6. (Now U. S. 6t.TmP8. 

■ check or money order accepted.) 

■ Circle Item No. wanUd 147 152 158 

I 

I 


Please Print Clc.-iriy 


City . . Sute. 

' Send romltiance by check, stamps or money order 
I rotrlater letter if you send cash or stampa. 
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RADIO PILOT LANDS PLANES , 

(Continued from page 273) 

miles. A cross-pointer device on the air¬ 
plane instruinent panel indicates whether , 
the aircraft is flying above or below the | 
glide path; when the two needles come I 
together at a right an^e, tlic flying machine 
IS therefore indicated to be on the true flight 
path. 

The 2H-degree glide-covridor angle is 
equivalent to a 400-feet-per-niinutc rate 
descent, at a ground speed of 100 miles per 
hour. The glide-path may also be employed I 
as a rough index to the distance of the air¬ 
plane from the runway, inasmuch as each 
200 feet of altitude represents about one 
mile of distance from the airport. If, for 
example, the airplane’s altimeter indicates 
1,000 feet when the plane is descending on 
the glide-track, the pilot knows that the 
plane is about five miles from the end of the 
runway. ■ 

THE GROUND EQUIPMENT , 

As previously indicated, the ground radio | 
equipment consists of the localizer trans¬ 
mitter, installed in a truck and placed 1,000 
feet from the upwind end of the runway. 

Marker transmitters are hauled in jeeps to 
varying, locations. ' 

Radio equipment in the airplanes receive | 
the signals from the ground radio transmitters. Both localizer and 
glide-track rz^dio receivers intercept impulses on a combination 
antenna or on two individual antennae, depending upon the type 
of the airplane. A small control box, readily accessible to the pilot, 
enables him to select any one of six radio receiving frequencies 
for the localizer, and any of the three wave lengths for the glide- 
path beam. 

To bring an airplane to rest (still the most difficult feat of 
flying) by this blind landing system, the pilot approaches the air¬ 
port on the conventional guiding radio beam, by his automatic 
radio compass or by other radio aids to navigation. When at a 
distance of 20 miles of the airfield, the pilot switches on the right 
channel or frequency for making a landing at a certain aii field. 
Then he ‘‘brackets*’ the localizer and navigates until the glide-track 
IS intersected. At a height of 2,500 feet, the pilot intersects the glide- 
corridor when 13 miles from the airfield. At this juncture, he starts 
his glide along the glide-path, lowering the airplane wheels and 
flaps, tluis curtailing the power and increasing the revolutions per 
inimite as the aircraft approaches the airport. 

Upon breaking through a screen of low-hanging clouds, the pilot 
is able to continue his descent onto, the runway. Flight tests have 
indicated that an expert pilot can negotiate a complete blind 
landing on the runway, although the system has been dedicated 
to the function of lifting the weather hazard of overcast by flying 
blindly—and safely—^through it. 

FORECAST OF FUTURE FLYING 

The electronic airplane in the post-war world will be flown by 
remote control, governing the rate of climb and glide, measuring 
the thickness of obscuring clouds, indicate the position of an on¬ 
coming plane ten miles away, and automatically land the craft 
smoothly and safely with an electronic or radio irfdicator. 

Future trends indicate the use of a complete automatic electronic 
O’* radio pilot. The localizer and glide-path signals, discussed in 
this article, would actuate a spedally-dcsigned radio receiver 
which, in turn, would transmit adjustments to “Elmer,** the gyro¬ 
pilot, which would fly the plane down to 4he runway. It would 
be actually one automatic device operating another electrical and 
automatic gadget, the electronic pilot. Of course, the flesh-and- 
blood pilot would make power adjustments and lower the gears 
and flaps when landing blindly and automatically. 

"Sheeting of Landings by Radio,** a descriptive phrase of /tir 
/ orce m defining the radio blind landing system discussed in tfiist 
article, have been introduced in England recently, and in trial 
experiments as many as six airplanes in 
succession were brought into one airport 
without entangling difficulties. 


SPUD UP REPAIRS WITH THESE 6-C AIDS! 



G-C DIAL BELT KITS 




fabric 


belts. E^V inst.-ill—no stretch¬ 

ing—no adjustments—a perfect 
fit every time. Kits come 
25, 50, 100, 200 or 300 belts. 


G-C automatic 
WIRE STRIPPER 

Strips insulation from 
of wire Does the job 
Easily? perfectly. An Ideal too! 
for radio men. electricians andi 
sound men. 


G-C CONTACT 
SERVICE KIT 

Contains special contort 
cleaner and corrosion re¬ 
sistant lubricant. You cm 
clean noisy controls Jine 
times out of ten wlt^ut 
diemantllnp chassis or .^n- 
trol unit. Pays for itself 
over and over. 


Order From Your Radio Ports Jobber 
ALWAYS ASK FOR G-C PRODUCTS 


GENERAL CEMENT MFG. CO. 

ROCKFORD, ILLINOIS 


Electricity 

® )^adto and 

2lecttonlc ‘4ipjf2lication6 

ONAN ELECTRIC GENERATING 
PLANTS supply reliable, economical 
electric service for electronics appli¬ 
cations as well as for scores of gen¬ 
eral uses* 

Driven by Onan-huilt, 4-cycIe gasoline 
engines, these power units are of 
singlemnil, compact design and sturdy 
construction. Suitable for mobile, sta¬ 
tionary or emergency service. 




D. W. ONAN & SONS 


Models range from 
360 to 35,000 watts. 
A.C. types from 115 
to 600 volts; 50, 60, 
180 cycles, single or 
three-phase; 400, 500, 
and 800 cycle, single 
phase; also special 
frequencies. 

D.C. types range 
from 6 to 4000 volts. 
Dual voltage types 
available. Write for 
engineering assist¬ 
ance or detailed lit¬ 
erature. 

Over 2S0,000 
in service 


Model Shown 
is from IV 2 C 
series, 2 and 
S-KW, eo-cy- 
ele, 115 volt; 
powered 6 y 
water - cooled, 
Q-^cylindcr cn- 
gine. 


2412 Royal St on Ave., 
Minneapolis 5, Minn. 


StafTs for post-war television and FM 
stations will be available from the ranks 
of army- and navy-trained technicians, 
declared Commander William C. Eddy, 

U. S. Navy (retired) at the recent Tele¬ 
vision Broadcasters conference. 
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Radio Servicemen: 

RADIO PARTS—TUBES 

BARGAIN PRICES—NO PRIORITIES 
Kino P.M. Speaker?. 4 or 5 Inch 
King 450 Ohm Speakers. 4 or 5 Inch 
Filter Conti.. 20-20 Mfd., 150 V. 

BV'Pass Cond.. .05 or .1 Mfd.. 600* V 
Dial Cable. Light or Medium. 25 ft. . . ’ 

Write Today for Barham Bulletin 

RADIO DISTRIBUTING COMPANY 
P.O. Bom 497^pasadeNA IS. California 


$1.19 

1.49 

.39 

.07 

.25 


Guaranteed Rebuilt Radio 

VIBRATORS—$1.00 ea. 

.‘^end old vibrator. For very prompt delivery, enclose 
remlltanco and return postage. We rebuild any make 
or kind of vibrator or relay. Vibrator packs rebuilt 
also. Send yotir old vibrator to 

BEST VIBRATOR CO.. Box 5802-Z. Cleveland 1. 0. 
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rFOR SALE^ 


ULTRA RADIO (Continued from page 278 ) 




HARD-TO-GET ITEMS 

All Item* an* brJind n«w. eJicePt wharo lndie««d. ALL 
are In PERFECT WORKING ORDER. In many 
the part* alone total more than the prico we ora 
aahirm. Sat«sfaction ouPranteod or your money bach. 
ORDER FROM THIS PAGE. 0»« Pur eonvonlont coupon. 
Include aufficicnt extra remituncc for P^r^cl Po*t 
charge*, othorwl*# order ia *ent exproma collect. Any 
excel* will bo refunded. AllC-O ®. *h»pment* require 
20Vo deposit. No C.O.O. ihipmont* on order* ^r lei* 
than 55.00. If full remittance accompanies order do* 
duct 20'b discount. Send money order, certified chcch. 
or new U. S. stamp*. No C. O. D.’e to foreign coon- 
trie*. 


ULTRA MAGNET 

EIFTS MORE THAN 20 TIMES 
ITS OWN WIIQHT 
EITTLE GIANT MACNET 
Lifts 5 lb*. OHilly. Weighs 4 oz. 
Made of ALNlCO new hlEh>mBtmrtlc 
»tocl. Complete with keeper. World'* 
malt powerful magnet ever mad*. 
The experimenter and hobbyist vvlll 
find hundred* i»f excellent Uft«a for 
this hlch quality permenont m*iriet. 
Measures 1A4* « I Vi* Ship. Wt. 
«4i lb* 

ITEM NO. *59 
VOUR PRICE . 


$ 1.50 



GENUINE MICROPHONE TRANSMITTERS 

The»o are relTulnr ‘'tole- 
phono ir.\n*m liters" of 
the type used on wall 
telephones. Taken from a 
IsrKe telephone supply 
company’s overstock, these 
fine mikes offer n Strand 
opportunity to obtain n 
splendid unit for little 
mure than the prlc* usual¬ 
ly asked for a simple 
•’microphone button." 

The nmateur, experi¬ 
menter and telephone me¬ 
chanic will find a variety 
of uses for these excel lent 
mloroohones. They work 
perfectly on 2 dry cells. 
Can be uaed on P.A- syateiAs for voice transinisalons. 
in call system* and Intercommunication* aets. With 
teleithone receivers (radio headphones will do) they 
tn*y be made Into anort-llne telephone circuits, •wh 
iiti house-to-house or farm-to-farni phone lines. lOU 
can use them to talk throuRh your own tadlo. or ** 
concealed dlct.'iphone Plck-iiP units for listening to 
conversations in s distant room or bulldlnir. Thw tele, 
phone mechanic will find them useful replacements 
on haliery-operatcd rural telephone lines. 

these are GENUINE TRANSMITTERS. MADE BY 
KELLOGG. WESTERN ELECTRIC AND STROMBERO- 
CARLSON, excellent In appearance and operation. 
A rem.’xrkahic vsiue. and One seldom offered in these 
times. .shP wt. 1 lb. «. • ^ 

ITEM NO. 160 Sl.jU 

YOUR PRICE .. ^ 



AMAZING BLACK LlGHTlf 

Powerful 25D-Watt Ultra-Violet Sourco 

The best and most Practical 
source of ultra-violet lljtbt for 
iienerai experimental n.nd enter¬ 
tainment use. Makes nil nuore* 
cent substances brilliantly lumi 
nescent. No transformers of »Ay 
kind needed. Fits any standard 
lamp socket. Made with special 
filter itlass permlttlm: only ultra 
violet ravs to come thmutth 
Brinjis out beautiful opalescent 
hues In various - types of ma¬ 
terials. Swell for amateur par' 
tics, plays, etc.; to obtain 
unique lltbtlni; effects* Bulb 



only. ShP. WL 2 lbs. 
ITEM NO. 87 
YOUR PRICE 


$ 2.45 


WATTHOUR METER 

Completely o\’Crh*Uled 
roady for Immedleto *®*T*^’ 

Designed for rWiUr llO- 
volt, BO cvelo 2.wlr« A.C. 
circuit. Servicemen “se 
in their shoPs to 
current consumption of sew. 

soiderinc iron*, etc. Keep* 
costs down. If 
ttie parts alone 
brinjt the Price. The ci«h. 
orate RCar train could he 

used as «• counter o" ma¬ 
chines of various 

Simple to inslallt 2 w re* 
from the lino and 2 wires 

to the load. Sturdily constructed in hoat^ metal ca^. 
eV^hltth. 6 Vi* wide. 5- deep. " 

Ft. Wsync, SanEsmo or Other available make. ShP. 
Wt. 14 iba.^^ CC OC 

item no. 33 

VOUR PRICE . 



LIMITED QUANTITIES? 
PROMPT SHIPMENTS! 

It's Easy to Order—Clip Coupon—Order from 
This Paire—No CataloR Sent. 

MAIL TODAY—NOW! 

(See Corresponding Ad P<ige Sl^) 


HUDSON SPECIALTIES CO. 

40 West Broadway. Dept. RC'2'45, New York 7. N. Y, 

I have circled balow the numbers of the Items I'm 
orderlny. Mv full remltmnce of *... - -<‘5 

dude ahlpplRif Chanres) la enclo^d (NO 
- - - ACCOMP 


'i£?0.ap*'NirD" WiTh *'"D.pgiST“i 
"‘■Km «■«.? c o b. for bjT.,rA7"5o c?.f.cf: 

ORDER FOR LESS TMAn S5.00, (New V, 8, alamn*. 
Check or money order wopUd.) 

I Circle Item No. wanted: 33 87 J59 160 


rU-aiie Prlul Clenriy 


i Name . . 

I 
I 

g Address 

■ 

I 

1 city ... 

* Sand remittance by check, atamp* or monsy orderi 
I rsBlster letter If YOU tend cash or stamp*. 

****"■ *********** 


any of the ixipcr. After the letters and 
markers are traced, they can be out 
witli a pair of scissors. The inactive^»ide of 
the papers are cemented on to the knobs and 
panel witji dope. After this is tlioroughly 
dry the active side is coated once or twice 
with dope, being careful not to smear any 
of the liquified lacquer finish on the panel 
onto the chemical. The doi)c will keep the 
chemical from wearing off. It will be found 
that when the dials are exposed to the light 
for a short time, that they will give off a 
purple glow in the dark. 

operating pointers 

Proper use of tlie receiver is as important 
as proper construction. The operating 
power is obtained from any 110 to 120 volt 
line, supplying cither alternating current or 
direct current. If direct current is used, tiic 
power plug may have to be reversed to get 
the right polarity. Portable or emergency 
operation is possible with 90 to 112j4 volts 
from heavy duty “B ’ batteries. Battery 
operation was found to be very satisfactory, 
except for the drain placed on the batteries. 

The antenna is made of a stiff length of 
copi)er wire soldered to a phone tip, so that 
it can be plugged into a socket post. The 
length should not exceed a yard. The an¬ 
tenna can also consist of a few feet of in¬ 
sulated wire, if desired. 

The continuous oscillation of the super- 
regenerative type of receiver may cause in¬ 
terference with near-by short wave re¬ 
ceivers, If any experimenting is to be done 
with out-door aerials it is advisable to con¬ 
nect a radio frequency amplifier between 
the detector and aerial. The use of an out¬ 
door aerial is not neccssai y, and the author 
recommends the use of a 15 inch antenna 
with tlie sensitive circuit shown here. 

If the super regene ration control is ad¬ 
vanced to a point further than necessary, the 
reccivor may howl, therefore the control 
is set to the point where pure super regenera¬ 
tion is present. The control may have to be 
varied as the wave length is changed. The 
point at which the oscillation is correct for 
reception may vary in width; in some in¬ 
stances it may cover two-thirds of the ad¬ 
justment area. 

\Vliile the plug-in coil is being changed, 
the “B*' power should be turned off by means 
of the stand-by switch. The tapped coil's 


selector switch shouldi be turned to one of 
tlie taps, which are inarked for the par¬ 
ticular plug-in coil being used. As this is 
an A.G.-D.C. receiver, a ground should 
never be used. Care should also be taken 
to make certain that-the operator will not 
he grounded by any objects such as radia¬ 
tors, pipes, damp floor, cement, etc. 

The characteristic super regenerative hiss 


r 



L - 

This view of the Ultra with its headphones 
gives an excellent idea of its compactness. 


will be present on all frequencies if the 
receiver is oscillating properly. When a 
station is tuned in the hissing sound fades 
into the background, thus a lack of hiss 
witliin the oscillating band will usually in¬ 
dicate a station. Code wireless stations may 
be rather hard to read, because of the 
silent space present when the station is send¬ 
ing out a dot or dash, and the hiss sound 
present when the station is not seixiing. 


I 


I 

I 

I 

I 


I 

i 

I 

I 

I 

I 


I 

I 

I 

I 


CLi ; 

TAPS 1 

COIL 

CL2 

CL3 

Approximate 

Wavelength 

O 

A 

2J^ turns 
spaced 

No. 20 wire 

3J4 turns 
close 

No. 28 wire 

10-18 meters 

O 

B 

414 turns 
spaced 

No. 28 wire 

4^2 turns 
close 

No. 28 wire 

16-21 meters 

o 

C 

4)4 turns 
close 

No, 28 wire 

1 4 turns 

close 

1 No. 28 wire 

1 

19-24 meters 

0-1 

D 

4)4 turns 
close 

No. 28 wire 

iy 2 turns 
close 

No. 36 wire 

23-35 meters 

0-4 

E 

5)4 turns 
close 

No. 28 wire 

11 Yi turns 
close 

No. .36 wire 

35-75 meters 

0-6 

F 

7)4 turns 
close 

1 No. 28 wire 

21 turns 
close 

No. 36 wire 

75-120 meters 


Fig. 2—Coil data table for Ultra or similar S-W receiver. Coil forms are tube bases. 
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Ultra will be found to be a-real distance 
getter. It has been tested over a period of 
two years, and was found to be really satis¬ 
factory for regular stable foreign reception. 
The stiiall size makes it easily portable and 
equally fine results will be had in almost any 
locality. 


Parts List 

CONDENSERS 

20- — 20 mfd. 150 V.D.C. dry electrolytic 
Sprague “Atoms” Tu 220 
CS — 140 Mmfd. tunini^ condenser 
C4-^ plate midj^et band spread condenser 

(such as used for neutralizing a neutrodync 
receiver) 

.02 mfd, tubular fixed condenser 
.005 mid. tubular hxed condenser 
C>*~.00025 mfd, tubular fixed condenser 
C8 ,001 mfd. tubular fixed condenser 

RESISTORS 

ohms fixed wire w'ound resistor 
5? carbon resistor 

^ e fixed Carbon resistor 

VR4—60,000 ohm potentiometer with switch 
(ow. 1) 

R5 — 2 metrohm fixed carbon resistor 

MISCELLANEOUS ITEMS 

1 117P7-GT radio tube 

1—Octal socket 

6—4 Prong tube bases 

1—SPST bakelite knife switch (Sw. 2) 

1 — ^7 connection selector switch (Sw. 3) 

2— Single phone posts 

1 Single insulated post for antenna 
1 — Masonite front panel (see text) 

^ Hadley x x 1” chassis 

I — xlomc built case 
1 — Roll of hook-up wire 

' bakelite form for coil CLl 
4~Pointer knobs 
I — Power cord and plug 
9 — Screws and nuts 


RECORD CHANGERS 

(Continued from page 286) 

of doing things gets results he will persist 
in doing them that way. A few tactful re¬ 
marks can result in the discovery of such a 
situation and, once the true cause of the 
trouble is known, a bit of helpful advice 
to the owner will eliminate a possible call- 


4. Use of Old Records 

An example of unintentionally impropc 
operation is the use of phonograph record 
of ancient vintage. Many still in use dal 
J^ck to ‘tin-horn” days. Unfortunateb 
the man who made them had none of th 
qualifications of Nostradamus. Not bein 
able to predict the future, he failed to dc 
sign them to work on. an automatic recor 
changer. 

This is not difficult to explain if a ne\ 
record is available for comparison. The ec 
centric groove around the center can b 
pointed out as the means for actuating th 
re^at cam. This will not be found on \h 
old record. Also, old records can be seei 
to vary from the standard thickness of mod 
ern records. 


(Never suggest the obvious cure of dis¬ 
carding the old records. Remember, they 
are valuable “heirlooms,” to be broken onlv 
by grandchildren.) 

Symptoms 

Failure to repeat and jamming of the rec¬ 
ord selector mechanism. 


5. Bent Records 

i he worst treatment that can be accorded 
phonograph records is to foiget to remove 
them from the selector blade supports and 
leave them there for several days. In this 
position, the stack of discs is not resting on 
a flat surface like the turntable, but is sup¬ 
ported either from two points at the sides 
or at one side and the center. In the first 
case the discs will sag in the center and in 
the second they will sag at the unsupported 
edge. When this sag becomes fixed tne re¬ 
cordings may be so badly warped that they 
(Continued on joJlowing page) 
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Choose the CANNON BALL 
HEADSET 
You Like Best 

Rugged construction. 
Inside or outside ter¬ 
minals. Sensitive. 
Clear tone. Depend¬ 
able quality. Headset 
Headquarters guaran- 
tees satisfaction. 
Write for folder R-2. 



Sct«ntirieally 

Built 

^Ic.ivy b.Tr mag. 
nets trreaiiy in* 
crenRO their oHi- 
clcncy. 


C. F. CANNON COMPANY 

SPRINGWATER. N. Y. 



'Xearn by Doing" 

NWEEKS Training 

IN COYNE SHOPS 
Train nWfor a Rood 
lb and a peace-time 
ture in Radio-Elec¬ 
tron ics. Free employment 
Service after Rraduatton. Earn 
while you learn. If short of 
money. I'll finance your training. 

fotfay tor a/f details* 

Dlv,,Coyn«Electrical 
Oept. a5-8H, 500 S. Paulina St.. Cnicago 12, 111. 
Seod !• rev Hook aiid detAil:* of ^*Pay*Aflcr*Craduation'*pi«n. 


Wo havo facilitim 
fur men with phyo- 
ical dioabilitieB. If 
you have a physical 
disability of any 
kind write tne when 
you Bend coupon. 



annual 


I UEf EMWE 

111 ll ^ 




f,^PULA» til-—— 


PARTIAL CONTENTS 
RADIO. ELECTRONIC 
REFERENCE ANNUAL 

CLECTBONIC THEORY AND 
GENERAL practice 
I s thoroughly covered in this 
book In easV'tO'graBp lan- 
giioge. Among th# .'irticies 
on this subject .^rc: What 
You Should Know About 
Cl^ttronlci—Electronic Tube* 
for Servicemen—The Eloc- 
tronic SolovQx. Its theory 
and action—.ind The Photo, 
electric Phonograph PlCliwP, 
the principles underlying lu 
operation. 

ELECTRONIC DEVICES VDU 
^ CAN build 

Among the Interesting -Tnd 
eaalty constructed devices 
selected are th# following; 
Compact Heiirino Aid—Oscil. 
laplex Automatic Key .ind 
Cod# Machine—Electronic R». 
tay*. Cat aclty ,^nd Light Op* 
emted. High Frequency Ra¬ 
diotherapy. m complete home 
apparatus—and many other 
(Imeiy typea of electronic 
apparatus. 

RADIO construction 
M any well-illustrated, how 
to-do'lt .artleicB. such as; 
Phono 0«cill.vterB; several 
types, adapted to playing 
records tlirougli your radio 
with a simple record player 
~T-R.F. Sets—Superhetero¬ 
dynes—Power Packs for Por. 
table Receivers, making H 
pos.siblo to use your 
terv portable on the electric 
light line—A (wo-tube super 
Midget AmpMfler. which Is 
a palm-of. the.hand public 
address system—and mainy 
others. 

, SO'!!?® RECORDING 

♦ I » deUlled instruc* 

tIons On consiructing: High- 
Amplifier—exponen. 
tiAi Horn with perfect 
repraductlon dow^n to .50 
nicies—Electronic Exp.vnder. 

the Robe* 
i- P•■o Re¬ 
cord in q—Electronic B.vss — 
and Treble. Exoandlng Cir¬ 
cuits—Eoualizers. etc. 

TEST instruments 
A ramolete line including: 

Tub# Checker with uni- 
versa] hookup; can check 
nny tube regardless of the 
which its elements 
brought out —Compact 
Multitesteri ]8 range.s of 
voltage, current .and reslst- 
''‘P ll’POlnt. 2.gang 
su-ltch—A Three Tube Signal 
Tracer, cap.-iblc of checking 
2.T. ■ SUdlo clr*. 

A Condenser Analyser 
which me-asures both capaci¬ 
ty .and checks le.tk.age—and 
F'^J.fon.Rav Voltmeter 
Which dlst^nsea with h.ard. 
to-get mllli.ammeters. using 
'■ 6ES tUhe Inste.id 


“What’s next 

^^.ftventSns are 
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fields, requiring sp 

cation . RadlO-Ctau 

Keep Po&'co croeB 

Heed ^5 

free Reletence 

. 0 - “S'S 

CUT OUT AND MAIL 


SERVICING 

ics <m 


Articles dn servicing supply 
• multitude of methoda and 
Useful Ideas, including^ Dy* 
namie Testing with Signal 
Gener.itorModernIting a 
Test Set — Calibrated UMF 
Osciriator—And countless 
other hints for Ironing out 
kinks in your servicing 
Problema. 


TIME LIMIT 
OFFER 

RADIO-CRAFT 
WITH FREE COPY 
RADIO-REFERENCE 
ANNUAL 

/ Year $2.50 

2 Years $4.50 

3 Years $6.00 

If you are already a tub- 
scriber w« can extend your 
subscription If you- will 
check **Exten$lon’» box. 


Bo sure to use coupon 
or mention Tree Ref¬ 
erence Annual when 
ordering. No billing. 


RADIO-CRAET 

25 West Broadway 
New York 7. N. Y. 

Gentlemen: 

I want to take adv.intagc of your Special Time 
^’®'*** RADIO-ELECTRONIC REFER¬ 
ENCE ANNUAl^—1043^044, which you will send 
ABSOLUTELY FREE and PREPArD In Conner, 
tlon with my suliacrlptlon to tlADIO CRAKT and 
Popular Elec^nlca for tho period cheeked below. 
No billing on this Special OlTer. 

I enclo.se my remittance of S . 

□ 1 Yr. $2.50 □ 2 Yra. $4.50 Q 3 Tn. $6.00 

□ Thia is A new order □Renewal Q ExtcilsiOD 


Please print clearly 


Addresa .. 

C*ty ... state . 

Postal DJst. No. <lf anyl 

(Canadian 5^ extra. Foreign 7.5# extra per ye.ar. 
Send bv intemstion.tl Money OrdCr.> 


FEBRUARY. 


1945 
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TECHNICAL 

PERSONNEL 

WANTED 


IS Ifom OPPORTUNITY HERE! 

Thinlc this over carefuily. Where do you go from the spot you’re in now? 
Aro your surroundings friendly and full of promise for the future? Con¬ 
sider now the place you might fill in the electronic industry leadership 
assured to the fine staff of engineers, scientists, technicians at NATIONAL 
UNION RADIO CORPORATION. We’re all young in years and ideas 
though most of us aro old in electronic e|ipcricucc. Wo enjoy working to¬ 
gether. We know we’re going places! We’re inviting you to join us if 
you have the qualifications. If you’re looking for a success pattern for 
your future, it may be hero with us at National Union. Find outl Como 
in and talk it over or write us! 

NATIONAL UNION WANTS; 

* QUALITY CONTROL ENGINEER AND SENIOR TUBE ENGINEERS 

_ These men MUST have executive ability and extensive experi¬ 
ence with radio tube manufacture. The pay and opportunities are 
commensurate with your ability. 

♦COMMERCIAL ENGINEERS— Men with pleasing personalities, initia¬ 
tive and a knowledge of vacuum tube applications. 

♦ quality CONTROL MEN— Statistical^ Training is Chief requirement 

though a knowledge of vacuum tubes will help. 

• JXTNIOR ENGINEERS— MEN or WOMEN—If you have a college degree 

in Physics, Electrical Engiuccring, Mathematics or Chemistry and 
are the typo of young person who is able to ‘go places,' you'll be 
starting with your best foot forward if you aro accepted at 
National Union Radio Corporation- 

♦FOREMEN and ASSISTANT FOREMEN— Men with foremanship expe¬ 
rience in exhaust, stem or grid operations in radio tube manu¬ 
facture. 

♦TECHNICIANS, CIRCUIT MEN— Maybe you've been repairing radios, 
maybe you've gained a knowledge of circuits by working on test 
equipment. It makes no difference either wey if you have tlic ‘ know 
how' of circuits write us about the opportunities we have to offer! 

WOMEN! 

Wo have a number of fine young women engineers with us now. We need 
more. If you have a degree in Electrical Engineering, Physics, Chemistry 
or Mathematics and are seeking career opportunities, investigate. 

P/ione or WrHe 

DR. L GRANT HECTOR 

Dfreefor of Engineering 

NATIONAL UNION RADIO CORPORATION 

RESEARCH LABORATORIES 

Plane St. at Raymond Blvd. 

Newark 2. New Jersey 
WMC RULES OBSERVED 


ELECTRICAL and RADIO ENGINEERS 
RADIO TECHNICIANS 

FOR DESIGN. DEVELOPMENT 

and production work 

POST WAR OPPORTUNITY 

ALLEN D. CARDWELL MFG. CORP. 
Prospect St. Brooklyn 


=WANTED= 

RADIO LICENSED AMATEURS 

thoroughly familiar vkith all types d( tubes, 

meters, test equipment, receivers, transmitters, etfc 
Permanent position: excellent salary: 
portunity for some one residing m metropolitan 
New York area. 

SUN RADIO & ELECTRONICS CO. 

212 Fulton Slfe«l New York 7. N. Y. 


(Cotithnied from prei*ious page) 

cannot rest flat on one another and the se¬ 
lector blades will not be able to slide be¬ 
tween them to separate one record at a 
time from the stack. 

Sytfiptoms . 

The “wow” effect of warped records on 
the music is well known and many com¬ 
plaints that the motor is “dragging or 
alternately speeding up and slowing down 
can be traced to this reason, especially it 
the unit refuses to misbehave when the re¬ 
pair man is present. 

Before actual repair work can be accom¬ 
plished a device must be provided by which 
the player can be supported in a right-sidc- 
up and level position, since this is the only 
position in which it can be tested for proper 
operation. The writer finds that two small 
bo.xes taken from the stock shelf are quite 
practical for this purpose (see Fig. 1). 
Many service men prefer more elaborate 
supports installed m a permanent phono re¬ 
pair position. Naturally, some operations 
will require placing the player carefully 
upside down position (preferably on a felt 
pad). 


Procedure 

The most expedient method usually be¬ 
gins with an inspection of the mechanism 
for broken and defective parts. These are 
either replaced or repaired, the accent be¬ 
ing on the latter procedure at present, due 
to wartime shortages. 

In this connection an important caution 
should be observed in regard to replacing 
broken springs. (Sec Fig. 2.) If it is neces¬ 
sary to stretch a broken coil spring so that 
it can be put back in its original location, 
some arrangement must be useri to avoid 
excessive tension. Remember that springs 
ate used merely to bring the levers back to 
their original positions and minimum tension 
should be used to avert wear at points of 
friction. - 

After mechanical repairs have been et- 
fected, resetting of adjustments can be un¬ 
dertaken and will invariably be necessary 
due to the considerable effect one adjust¬ 
ment has upon another in tliis type of mech- 


The underside of a widely used record 
changer is shown in Fig. 3 with its 
components numbered to correspond with 
their adjustments as listed in the accom- 
tahlr fFic. 4V 



Future television sets will look like this, say 
Barnes and Reinecke, industrial designers end 
engineers of Chicago. Built into a small cab¬ 
inet. it will project an image on a large screen. 
In this model, provision is made for a wire 
recorder and radio together with television. 
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A WAR PRODUCTION JOB 
TODAY MAKES WAY FOR 
A .PEACE JOB TOMORROW 


ENGINEERS . . .. 

Are You Concerned With o 
YOUR POST WAR FUTURE - 


The Federal Telephone & Radio Corporation, 
the manufacturing unit of the International 
Telephone & Telegraph Corporation with its 
multiple business activities exteiiding to all 
parts of the civilized world, will accept appli¬ 
cations from experienced men for immediate 
employment with almost limitless post war 
possibilities. These positions should interest 
those with an eye to the future and whose 
interest lies in forging ahead with this inter¬ 
nationally known organization whose expan¬ 
sion plans for post war are of great magni¬ 
tude covering all types of radio & telephone 
communications. Advancement as rapid as abil¬ 
ity warrants. Majority of positions are lo¬ 
cated in the New York area! % 


W« need the following personnel I Men 
witn fong experience or recent grad¬ 
uates considered. 

• EJVCINEERS 
ELECTRONICS 

electrical 

RADIO 

MECHANICAL 

CUEMtCAL 

TRANSFORMER DESIGN 

• SALES and applica¬ 

tion ENGINEERS 
PHYSICISTS 

designers 
DRAFTSMEN 
TOOL DESIGNERS 
TECHNICAL WRITERS 


Look Ahead With Federal! 
FEDERAL TELEPHONE & RADIO CORP 

EAST NEWARK ” 

CA3I NtWARK NEW JERSEY 


Transmitting or Receiving 

RADIO STATION 
TECHNICIANS 

MEN AND WOMEN 

for Point-to-Point International 
Radio-communications Stations 
In the United States. 

Applicants must possess at least 
Second Class Commercial 
Radiotelegraph Operator’s 
License. 

Essential workers need release 
statement. 

Apply weekdays except Satur¬ 
days between 10 am and 3 pm 

or write 

PERSONNEL DEPARTMENT 

R.C.A. COMMUNICATIONS. Inc. 

64 BROAD STREET 
NEW YORK 4, N. Y. 


HELP WANTED 

TRANSFORMER A 
SMALL ELECTRIC 
MOTOR MEN 

ENGINEERS 

DESIGNERS 

DRAFTSMEN 

TECHNICIANS 

For war time and post-war design and 
development of intricate, specialized, 
hermetically sealed transformers, and 
special purpose fractional h.p. motors. 

Write, giving details about age, ex¬ 
perience, past salaries to 

SPERRY 

GYROSCOPE COMPANY. INC. 
RESEARCH LABORATORIES 
STEWART AVE. AND CLINTON RD 
garden city, new YORK 
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Wanted 

ENGINEERS 

Radio 
’^'Electrical 
Electronic 
’^'Mechanical 
Metallurgical 
’^Facfary Planning 
Materials Handling 
Manufacturing Planning 

Work in connection with the manufac¬ 
ture of a wide variety of new and ad¬ 
vanced types of communications equip¬ 
ment and special electronic products. 

^pp/y lor wr/te/, giving 
full quoZ/ficofjons, to; 

RX.D., EMPLOYMENT DEPT. 

Wesrern Electric Co. 

100 CENTRAL AV.. KEARNY, N. J. 

♦Also: C.A.L 

Locust St.. Haverhill, Mass. 

Applicants must comply with WMC regulations 


FIELD SERVICE 
ENGINEERS 

For Domestic and 
Foreign Service 
Must possess good 
knowledge of Radio 

Essential workers need release. 

HAZELTINE 

CORPORATION 

58-25 Little Neck Parkway 
Little Neck, Long Island 


ENGINEERS 

DESIGNERS 

ELECTRICAL, MECHANICAL, 
RADIO, ACOUSTICAL 

Development Laboratory 
of larRe company fully eneaged in war work 
manufacturing aircraft accessories "tMty 
includes electronic control equipment, con¬ 
tinuous recorders, special radio devices, etc. 

Excellent post-war opportunities. Laboratory 
located in central Manhattan. All reolics 
strictly confidential. 

Write or phond“ our Pcrsoonel direetor 

LEAR, Incorporated 

I860 BrMdw.Ty, New York. N. Y. Tel. Circle a.5€63 
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NOISELESS RECORDING (Conlimied from page 274) 


HIOH- 

VOLTAeE 

^ Aerovox Type 12 is an immersion* 
proof oiUfilled paper capacitor designed 
to meet high-voltage, high-altitude oper¬ 
ating requirements. Particularly suitable 
for high-voltage circuit applications such 
as in television, cathode-ray tube power 
supplies, high-voltage rectifier circuits, 
aircraft transmitters, or as a high-voltage 
by-pass capacitor. Note barrier in bake- 
lite top. This further increases insulation 
and creepage path between terminals. 


aerovox 

vouat'- 

term’*'" 




• Write for Literature 




INDIVIDUALLY TESTED 


AEROVOX CORP., NEW BEOFORO. MASS., U. S. A 
In Canada; AEROVOX CANAOA LTO . Hamilton, Ont. 
Export: 13 E. ^0 ST . New York 1 6 . N.Y.-Cable: *ARLAB* 
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through produce vibrations, the ribbons be¬ 
ing alternate^ attracted and ,, 

Assume a constant magnetic field. When 
the additional field (due to current) adds 
to the constant field, the ribbons separate 
(5-a). When one (mposes the other, the 
ribbons approach (5-b). Full modulation 
is obtained when they touch and oiien to 
twice normal separation alternately. This 
is disadvantageous, since overload causes 
ribbon clash and possible damage. Also, dis¬ 
tortion is introduced due to the slit height 
not I emaining constant. The previously-men¬ 
tioned caution—transformations must be 
linear—applies here. 

Noise during quiet intervals is due to 
fine grain, scratches, and dirt on the trans¬ 
parent areas. Fig. 6 represents a typical 
‘‘noise-free'* system using the triangle vari¬ 
able area method, similar principles being 
applicable to all types. 

The luminous triangle is mounted on a 
galvanometer, free to vibrate vertically. Ex¬ 
posure is obtained only from that area at 
the slit. The galvanometer has two windings, 
one for the A.F. input, the other for a 
biasing D.C. potential which follows the 
envelope of the first. The latter is obtained 
from the original A.F. by detection and 
filtering, similar to the manner in which 
an A VC voltage is produced from modulated 
R.F. in a radio receiver. . 

During silent intervals, there is no biasing 
voltage and the triangle is at position A. 
At 50% modulation, the D.C. obtained from 
the audio voltage biases the galvanometer 
so that ^e triangle assumes position B (and 
vibrates about this mean lx)sition). At full 
modulation the average triangle position is 
at G. where it may vibrate from one ex¬ 
treme to the other. Thus, only sufficient 
transparent areas to carry the necessary 
modulation are placed befor^ the photocell. 
During periods of no input the track is 
therefore opaque. 

PHOTOGRAPHIC ANGLES 
Certain principles of photography must 
be followed. Much difficulty is eliminated 
by using two separate films, one for thej)ic- 
ture, the other for the sound- 

When a film coated with silver bromide 
crystals is e.xposcd to light and suitably 
processed, it darkens., the crystals changing 
to metallic silver. The still transparent (un- 
cxixjsed) areas arc maintained by placing 
the film in a hypo solution which causes 
loss of sensitivity to light. The film is there¬ 
fore a negative and may be printed by plac¬ 
ing between an unexposed film and a source 
of light. Obviously 
the latter film will 
be a positive. 


Interior of projection 
mechanism. Lower sec¬ 
tion in rectangular 
housing is sound re¬ 
producer. Note the 
tubular incandescent 
lamp at extreme right, 
which projects image 
of sound track through 
lens system in parti¬ 
tion to photocell at 
extreme right. 


Now the film must darken in proportion 
to the light striking it Film laboratory 
technicians make use of a curve (H & D 
curve) plotting density vs. logarithm ot 
exposure for the given film. These curves 
exhibit a middle linear portion amd are non¬ 
linear at each end. B> definition, density 
equals logarithm of opacity,’so the plot is 
really oi>acity vs. exposure, and we require 
a straight-line characteristic. The slope 
(gamma) of the curve determines film con¬ 
trast and varies with developing time, ex¬ 
posure, type of film, etc. 

TESTING THE NEGATIVE 
Variable-density film has an output de¬ 
termined by its contrast (gamma) which 
must be maintained essentially constant. To 
determine correct gamma, test strips are 
recorded, developed to different gammas, 
printed and projected to find which results 
in least distortion and sufficient volume. 

The variable-area film is not concerned 
wMth contrast, there being present only an 
area of opacity and one of transparency, 
so that only the density must be controlled, 
a comparati\'ely simple matter. A density 
of 1.6 on the negative, about 1.4 on the posi¬ 
tive is usually attained, but this is not criti¬ 
cal. Direct reading densitometers, (Eastman 
Kodak type) are available. 

The sound output depends upon differ¬ 
ence in density between the light and dark 
sections of the track. The obtainable density 
is limited by the nature of developing chem¬ 
icals which cause “fog” should we process 
the film too long in an effort to obtain a 
hicfher density value. A fog density not 
grkter than .04 on the transparent area is 
permissible. If greater, the high frequency 
modulations will fill in and become lost. 

It is good piactice to record test strips 
containing sibilant or “s” sounds, since they 
are usually lost first. The strip having least 
distortion and adequate volume is noted for 
density, developing time, value of recording 
light brilliancy, etc., and can be used for a 
guide. 

The volume varies as 20 log (Ti-Ts) 
where the subscripts refer to the clear and 
exposed transixircncics respectively. 

An interesting fact is that a film negative 
sounds like a him positive since the same 
variations of exposure (in transposed order) 
are present. However, a characteristic dis¬ 
tortion will be present on the former, be¬ 
cause the actual change from a transparent 
to an opaque area does . not take place 
sharply. This gradual change' takes place 


^Photo Courtesy Elec¬ 
trical Research Prod¬ 
ucts. Inc. 
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in reverse sense on the positive and is can¬ 
celled. Sibilant sounds are especially 
affected. 

RECORDING TECHNIQUE 
Hollywood synchronizes camera and re¬ 
order with complicated Selsyn motors. 
The small studios use simple inexpensive 
motors, synchronic onl^ at high speed, 
whidi can operate both off the same line. 
Action here begins when high speed is ob¬ 
tained through a technique which in the 
profession is called clacking. 

Before a “take”, an assistant stands in 
the camera field with a book or “clapstick” 
which he slams shut on receiving signals 
from cameraman and recordist that tlieir 
motors arc up to speed. The picture frame 
which shows the clapstick just closing 
corresponds to the track modulations of 
the sharp report. 

As in all recording and broadcasting, 
apparatus limitations require that the sound 
be kept high enough to be above noise level 
and low enough to avoid over-modulation. 
The sound man •therefore manipulates the 
gain control to obtain a smooth, faithful 
record, although the average level has been 
carried up or down. 

Special noise-eliminating precautions must 
be taken. Quiet running machinery is essen¬ 
tial and noise-proof bootlis may be used to 
house the camera and recorder, the picture 
being taken through a ^lass window. Sound¬ 
proofing the studio eliminates echoes and 
reverberation. 

Since, it is easy to distinguish close-up 
from distant sound, it is essential to fit the 
sound to tht scene. Obviously a close-up 
picture accompanied by a far-away sound 
is ridiculous and disagreeable. Each type of 
sound has a different ratio of original to 
reflected energy and the nearer sound has 
a greater proportion of lower to higher 
frequencies. A change of scene almost al¬ 
ways calls for a change in microphone 
position. 


THAT INTUBE SUPERHET 

It has been pointed out that the plate 
arcuits of the two sections of tlie 6K8 in 
Emmett BrightwelTs 11-tubc superhetcro- 
tlync, printed on page 156 of the December, 
1944, isspc, were interchanged in the draw¬ 
ing. The oscillator and converter plates arc 
actually connected in the orthodox fashion. 
^ 3^so dropped out of the 

A *r’aiC‘'iting the condenser between 

A V.C, line and ground. This makes it 1 
mfd, much too large for an A.V.C. circuit. 
Another decimal point dropped out in the 
designation of one of the cathode by-pass 
condensers, but in this case use of the larger 
Size would make no difference. 

Our thanks are due to Mr. J. M. Sherman 
of Troy, Ohio, who pointed out tliese errors 
to ns. 


THE ELECTRONIC BAT 

A UTOMATIC electronic safety devices 
which will bring a car to a stop when 
an object looms up before it were predicted 
Jasi month by Kenneth W, Jarvis,' Chicago 
consulting engineer. 

Speaking to the RMA and IRE conven¬ 
tion in that City, he showed how a sound- 
rcceiving and projecting device could con¬ 
trol brakes and gasoline feed, determine 
distance to the nearest object ahead of the 
car, slow it down and bring it to a complete 
stop if necessary to prevent a collision. 

The humble bat, equipped for stipersonics, 
has used this collision-prevention system 
with e.xccllent resujts for many milleniums. ‘ 


oppoKWNnv M-urs 

AdT«rtlseiiient$ In this section cost 20 cents u word 
for eacij Insertion. Name, address and Initials must 
be included at the above rate. Cash should accom¬ 
pany all classified adTerClsements unless placed by 
an aceredllcd adrcrtlslng agency. No advertisement 
for less than ten words accepted. Ten percent dis¬ 
count six issues, iwenly percent for twelve issues. 
ObjectloiiAUle or Diisleadiiiib! adrcrtlscmentt not ac¬ 
cepted. Advertisements for March. 1945. issue must 
reach us not later thaa February iS. 1945 , 

Radio-Craft • 25 W. B'w.iy • New York 7, N. Y. 


qoillUiiiPOXDJi^NCE COUltSl S aSD SEJJ iNSTItl . 

tiw uoohs. sfiKtitiy use*!. .'«Jol«. Itemed KxcJungeu. All 
subjects, feat isf act lot I *:uiHanu>ed Casli Paid for used 
courses. Complete infoniiatloii and 92-paae illustrated bar- 
2*39 Chliafo^"®’ OOMPAXY, DcPl. 

PnEPARE NOW F^R TREMENDOUS OPPORTUNITIES 
In new fields of radio after the war. Trainiiiii for Federal 
Ueenses. \\ IIte for particulars. American Radio Institute. 
44 East 23rd Street. New York 10. N. Y. 

USED CORRESPO.N'DK.N'CK COURSES AND TECHNI- 
cai Bo^s Bought, Sold, Rented. Catalog Free. Kduca- 
tlonal Exchange, llei iager. Aiabama. 

SCIENCE ENTIIUSIASTS IN .MX FIELDS NOW HAVE 
a prlnt^ monthly written BY them FOR tlieru, I5c brings 
latest issue. Amateur Scientists* .Magazine, 45D Norili 
Evergreen. .Memphis. Teim. 


I^UIPMENT. r\RTS. iPETl^RSw 
i\h ® condition. .Joim 

J.,-ibliJhkl, 3 J 49 Fulton. Cleveland 9. Ohio. 

Br.SI.NESS C.ARDS PRINTED UKASONARLX. SAM- 
olcs. ^Pada. 10 Lexington, Wetherslleld 9. Coiut. 

siiDUT WAVE DX. ssOT IOC for' saSiplf: bue- 

V tnlrersal Radio DX Club. 7507 Dolly St.. 
Oakland 3. Cahl. 

RADIO TUBES. l»\nT8. CONDENSERS, FREE BAR- 
gain lls«. ^iicr. 1314 McGee, Kansas City. Mo. 
SELENIUM RBt^llTERS. HALF WAVE \M- 

i/3 ampere, 10 volti. 
^ ampere, $3.40. A.B. EUmiiialor 
hchcuianc 2-c. free with order. Milton Bursma. 105 
Avondale. Jat^on, Midi. 

magjxzines (Back dated)—foukion. DOMES'ria 

i'^*’i*iV***r subscriptions, pin-ups. etc. Catalog 

jOc ^peLHided), tlcerone'l. 363 First Ave., New York 

TINNINO BLOCKS 50 AND 75 
cents. Dealers wanted. Opportune Products. Box 8. 
Normant. k 21, 31o. 

COMPLETE KIT WlTU TUBES, 
$10.95, Details. Radio. 9418b Aven^- \ ” Brooklyn, N. Y. 

UNIVERSAL MIDGET TOOLS: DANDY 81XTEE24^ 

rn.tTv?^^ Four Midget 

end Winches. Needle-nose JMleis, Screwholder. Six Punches 
and CWsd. Roiuitl File Midget Crescent WrencJi. $14.85. 
Immediate Delivery. Remit Aoday. Catalogue Free With 
Order. DE.\LF:RS TOOL SUPPLY, 1527 Gi and Ave. IIC, 
Kansas City, Mi.ssouii. 


SflDIO-CRflfT^ LIBRARY 


4BEsr$EiUR$ 


modern 
battery,^ 
radio sets 




H ere are four of the handiest, most Informative books that this 
popular technical library ever turned out. They hardly need an 
introduction. Their usefulness i$ already an established fact, 
proven on the best **provlnB ground** In the world: “The field of 
practlc.il application.’* 

Yes. indeed, thousands upon thousands of technieidns, servicemen, 
experimenters, tr.ilnees use these books dally. They are iust the 
right si/e to slip in the pocket so you can read them when traveling. 

The knowledge gained from these self-help books can be used 
in countless ways; for ex.imple. In building a home-set. when servic- 
tng an outside job: or when Preparing for an examination. Many 
men In the .armed service who are aiming toward a higher rating are 
making excellent use of these books. The Price, only 50c oath, and 
less when you buy more than one at a time, is trifling when you 

No. 25—Home-Made Radio Test Instruments 

E«wCo»t SlRTial CliaNeiwiilgnal Tracer 
Tf*»l Unit—SimPllfteU Practical slKiinl Tracer—A irnme.MiHn 
I - ^ Direct. ReJu 1 n? *T ^VoluS?lcr 

I A r® 5U®doni V. T. Vqitmeter—Measuring High V.alue* of 


A. ^ < 


llAlt about 

hlFREOUtNCVI 

klMODUlATWN^ 


.-cun-type TOat Unit—Midget i 

No. 26—Modern Battery Radio Sets 
Outitne of ContcDtR: Beginnerl-Tube IllKh.Galn All Wav*.. 

—“The Seafarer” LooiJ-Tvi>e Boat 
y 14 saf® I a 1 ""S Aviv ^ pSSJb li/®7p1rot "'il ,!di7s'"®x - 

27—Modem Radio Servicing Technique 

G.n.Sf' co«._ 




No. 28—All About Frequency Modulation 
of Client*: The ABC of F.M■—Frequency vs. Amplitude 

F M, Adapter—Audio AmDlldeetion—F.M Audio 
Anyllfi^, I an I—F.Sl. Audio Amollfier. Part 2—F.M. Audio Am- 
** 3—F.M. ^rvlce—Part 1 . Antenna Installation and Service 

Alignment and DiagnoBlo—Part 3 . Te^t Equipment 
for F^. Servicing, Engineering-Part I. The How aAd Why of F _ 
iV**^ How and Why of F,A 1 .—Theory and Design Consldera. 

lions Of R,F. and l.F. Colla In F.M. Receivers. ^naxaera- 


MAIL THIS COUPON TODAY -► 

All four books are listed uniformly at 50c 
earn. No discount on less th.in three books. 

It you srlsh to take advantage of our special 
Oner, ordering three books or more, we make 
an unusual low price to you as follows: 

3 books—$1.25 4 books—$1.50 

CHie new Increaicd C.O.D. and postage 
charges are about 60c. You save this amount 
by enclosing your remittance with order.) 

Do not f.ail to send coupon today! 

RADCRAFT PUBLICATIONS. INC. 
25 West Broadway, New York 7, N. Y. 


nAoCRAFT PUBLICATIONS, INC. 2^5 | 

2 5 Wc»t Broadway, 2-4 5 ■ 

N#w York 7, N. V. ■ 

Gentlemen: | 

yowj* sPecl.Al offer, the ■ 

fbilowlng books; (Check books selected.) * 

□ NO. 25-MOMC-MAOE RADIO TEST INSTRUMENTS. ■ 

□ No. 26—MODERN BATTERY RADIO SETS. * 

D No. 27 — MODERN RADIO SERVICING TECHNIQUE. f 

0 NO. 28—ALL ABOUT FREQUENCY MODULATION. 

WE Cannot send c.o.d. 


PLEASE PRINT CLEARLY 


I CITY . . . 

^ Remit by Cash. U.S. new postage 
■ Foreign countries add 20*?^© to all 


-. STATE. 

stamps, money order, check, 
prices quoted. 
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NATION-WIDE 
MAIL ORDER 
DISTRIBUTORS 
SINCE 1928 


1^4010 

DEVICES 

TRADE... INDUSTRY... 
COMMUNICATION... 
PUBLIC UTILITY... 
VOCATIONAL AND 
EXPERIMENTAL 

APPLICATIONS 


BURSTEIN-APPIEBEE CO. 

1012-14 McGEE ST. 
KANSAS CITY 6, MISSOURI 


( 


he S€^TkattiikeA 
Vtudgetif out 
THiUhmaluA 


50 ^ 


Epifirc Oxapter on 
S{pecial Mathemut^ 
ic8 for the Radio 
Technician. 

ELEMENTARY MATHEMATICS 

# EASY — SIMPLIFIED — PRACTICAL # 

4 « tho hook that ctves you a jTOOd bacUffrpurMl in 
ma^pmattcs; that t«kes all tJie 

out of It. You don't need to bo th 

because here* the subject explained without frills, with 
out useless computations. 

CONTENTS OF BOOK 


CMAPTeR I. ArlthBietie-Addltlon—Subtraction—Mulltpltca. 
cS^:;T£R*‘?r.' F.iCtorlni: nnd Can<^l.inon-Fr.cllon.-I>cc. 

(maiR—PercenUFte—Ibatlo and Prop ortion. 

CHAPTER \'v. Surfaces and Capacity 

fifA^rK^V. Pmeers and inVplutlon-^oOU and Evolution. 

chapter VI. Mathematics - 

ual and Technical CrafUman—The^ome* 
ter con vers Ion *.^raohs or Curve Plot tint? 
—LoKarlthms—Use of the Slide . 

CHAPTER VII. Special MaOiemnllcs for 
the Radio Technician. 

chapter VIII. Commercial Calculation* 

—mtere St—Discounts—Short Cut Arlth- 

cVSapTER IX. WetiThts and Measures— 

Useful Tables. 


ONLY 

50c 

POSTPAID 


ScTid today for your copy of this 
penaabte book. It Can be carried readdy 
in your pocket. (Size 6 9 9 ^n.) 


Send Stamp*, Cash or Money Order to 


TKCHMIFAX 

1917 S. STATE ST., RC.2-4S. Chkaflo. 111. 


TECHNIFAX I9I7 s. state St.. Chicago, III. 

Enclosed herewith 50 cents, for which mall to 
address below your ELEMENTARY MATHEMATICS. 


NAME ... 
ADDRESS 
CITY 


. STATE 
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The Mail Bag 


READER WHO THINKS WE MISSED THE MARK 


Dear Editor: 

Just recently I received from you a no¬ 
tice that my subscription is about to ex¬ 
pire. Having been a subscriber to your 
publication for a number of years, I feel 
that I am entitled to at least one letter 
expressing my opinions. I hope that what 
I have to tell you will be accepted in the 
spirit of helpfulness rather than viewing 
it as just a gripe. 

I am not a serviceman butL I have built 
many sets. Radio design is my hobby and 
for niy regular living I am an instructor 
at Mare Island Nav> Yard. 

I have always looked forward to my 
Radio-Craft in the past because it had a 
lot of good things in it to read which were 
very educational. Recently, however, it 
seems you have gone all out for the war 
and the articles you publish seem to cater 
more to the imagination than the leal 
fundamentals. 

All of u^ should study to better our fu¬ 
tures as well as to more intelligently’ 
cute the war which we afe forced to fight. 
Delving into the wonders of engineering 
phenomena from tlic top rung is not my 
idea of a proper approach in this direction. 
True, you have from time to time delved 
into the fundamentals but when the child 
began to toddle, more pressing business 
caused you to diverge in other directions, 


to return at some belated date for a new 

try. ^ 

1 have known Quite a few radio service¬ 
men in my time and their lack of funda¬ 
mental knowledge is amazing. About all 
they know about a tube is that it is an 8- 
pronged gadget which makes music when 
placed in eight small holes in a chassis. 
GM to them might mean anything—Gen¬ 
eral Motors, at first guess. When I attempt 
a discussion, regarding inverse feedback, 
inverter circuits, or various types of de¬ 
tection, they tell me that all of this is 
unnecessary. All one needs to know is how 
to replace a defective part! 

Youi s has been the opportunity to carry 
on this education, but in this you have 
failed. As for myself, I am about to look 
for a more educational “mag” which deals 
more along the A. C. Shaney line. 

You will please pardon me if I have 
been harsh but your receiit trend in arti¬ 
cles has crimped my style very much. Bui 
you can have, perhaps, a small amount of 
sympathy for one wlio propounds theory 
and then sees it all regarded so very I'Shtly 
on all sides. When you again begin publish¬ 
ing educational matter, I will gladly send 
my check for a new round of Radw-Craft. 

Thank you for the past when you had 
swell things to read and study.on. 

F. C. Nolle, 
Vallejo, Calif. 


AN ENTHUSIAST FROM AUDIOTRON DAYS 


Dear Mr. Gemsback: » ^ , r 

Vtn not saying Editor because I feel i 
have known you for a long time; in fact, I 
have been reading your publication since 
1920. At that time I was 13 years of age 
and had a licensed transmitter, home-made, 
Yz kilowatt spark and rotary spark gap. The 
receiver was a I-tube audion. This tube had 
two filaments; if one burned out, you still 
had another. The terminal wires came 
straight out of the glass ends as there wasn t 
any socket. I suppose you remember them. 
Then C.W. came into existence. I couldnt 
afford the expensive tubes and parts, so I 
had to give it up, t^t I still do radio serv¬ 


icing and make amplifiers, some of which 
1 copied from Radio-Crajt and found to 
work very well. 

Besides doing radio servicing, 1 work tor 
the Ferranti Electric Co. Ltd., Toronto, on 
X-ray machines. Wiring them up and also 
making timers for X-ray machines, 

I haven’t missed a RadiO’-Craft for some¬ 
time and find myself waiting for the next 
issue impatiently. I have enjoyed articles 
on FM and amplifiers. I would enj 9 y some 
articles on electronic timing of high and 


low currents. 


Vince Shipman. 
Tor onto f Canada 


HE'S PLENTY TIRED OF ELECTRONICS 


Dear Editor: . ^ j. 

I have been a reader of Radto-Craft mag¬ 
azine ever since you have l^en printing it. 

[ have got a lot of good from them, but 
since the war started I can’t see that they 
are woi th buying. 

All you have is Electronics. I am plenty 
tired of this, as if you did want to make 
use of any of it. you couldn’t get the parts 
anyway. Time for Electronics after the 

war ! ... 1 

I am a radio service man and have always 
looked on your magazine as a source of 
information. If a magazine ever needed to 
help keep the nation’s radios going, it is 
now. For instance^ you could furnish dia¬ 
grams and conversion charts on tubes and 
other parts, replacement kinks, ways of 
salvaging or repairing tubes. 

It is being done by companies—can’t you 
throw any light on the construction of a 
filanient welder? I am sure it would do 
“lore good to have one item like this than 

II the far-away stuff you have printed for 




So please straighten up and fly right. 

Wm. E. BrEEDIjOVE, 
Bowling Green, Ky. 

(We feel that some of Mr. Breedlove’s 
criticism is a bit harsh. Particularly that 
part about no tube replacement material. 
Radio-Craft pt inted one of the earliest tube 
replacement charts, in July, 1942 , before the 
tube shortage became acute, and follaw^ it 
up by articles on tube replacements in Feb¬ 
ruary and June, 1943; another chart in July 
to supplement the earlier one; further ar¬ 
ticles on tube replacement theory and prac¬ 
tice in May [two articles], and June, 1944. 
Supplementing these were numerous items 
on individual tube changes in the Technotes 
section. 

A description of tube filament welding was 
given in the January 1944 Technotes. From 
the number of items on these welders sent 
in, we assumed that every servi^man in 
the country knew all about them. This may 
not have been the case, and a resume is 
printed in this month’s Technotes.—fiditorj 
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Bcnlrj'ijS'^p'iS by OFF MIKE, Bi.liy \F,i,i,„ by lb« Na- 

a^Tcio, “'.i Z IT", :"■* T ,7 E.i'Ay 

600 -rr ’ ^ ^ inches, Lawrence, PiiJ,Iished hy Essential Books. 


600 pages. Price S3.75 

progress in science 
and industry is one of the decisive factors 
m the development of any country, scien- 
tists receive little attention in most stand- 
ard histones. Tins is probably truer of the 
Umted States—where scientific progress is 


1 1 by Essential Books. 

Nilt cloth covers, 5*72 * 8 inches, 195 paces. 
Price S2,50, 

Off Mike is a book about radio writing 
—not the kind of radio writing the tech¬ 
nician expects, but stuff designed to go 
through the broadcast station microphone. 


i/oltel,ta”rto2T™r.Si?T“' '’'I'"”' FXFbFing gag" 

cAV^T,'Sl*"S°S'iU'S'S; ■■'■■■■ 


, . - , Tlic reader is 

stn^Iy warned that iliis is not a “How 
to Do It” book, simply because no such 
book on radio writing can be produced. 
1 he intelligent reader will however find 
many valuable hints in its pages. 

Four articles are devoted to radio hu- 

gf 

field Around tlie work of these individuals 
he has woven tlic 


nicn of science 
As pointed out in the Fofeword, the 
history of science is inteniational, and any 
attempt to write a history of science in 
America would be an absurdity. Tlie au- 
tlior therefore has cast his work 


science, 

world. 


general advance of 
both here and throughout the 


Of the nineteen characters reviewed five 

fk!! I M‘naturalists, and four in 
the field of biology and medicine. Of these 
the Boston dentist Morton is introduced 
not so ^nuch on account of his own quali- 
lications as to carry ilie story of the de- 
velopment of anesthesia. Students of the 


t*ne Bob Hope, Jack Benny. Fibber McGee 
and Duffys Tavern programs respectively. 

drama follow 

with Norman Corwin, Arch Oboler and 
.1 rue Boardnian as authors. 

The otlier subjects, with the exception 
of the series show, receive one article 
apiece. Serials are good for three, including 
one by Gertrude Berg of the veteran Gold¬ 
bergs. Other subjects include staff writing 
and ccMitinuity, radio adaptions, news writ¬ 
ing and news commentary, writing for 


NOW-fl REALLY HIGH-POWERED- 

Radio Engineering 
Library 



«r„, and i., .„ro»„dT„gr™,Z, .br'S SdT S „“SS',Sag‘" 

M Mrographer Matthew Fontaine article by the boo^s editor) a^^d writine 
n television ^ ^ 

omcr Hubble. A chemist and a paleontoJcP 
gist complete the list. 

The book's concludir^g chapter, ‘'The Fu¬ 
ture of Science in America" is a plan and 
a program ior the advancement of science 
and its utilization for tJie common good. 


ELECTRONICS FOR ROYS AND GIRLS. 

I>y Jeanne Bendick. (With a foreword by 
Keith Henney.) Illuslrationg by the author. 

Published by \^liiiilesey House. Stiff cloth 
covers, 5Vi x 8 inches, 148 pages. Price 

"'Of*' on the more elemen¬ 
tary pteses of electron activity, this book 

of ten years and Hpw*ard.^\vhile generany A \mofof navai recruits, 
the author’s aim has been eood. there .f. ^ someTbiirtt?n°lSlm?Seb^^^^^^^^^^^ pre^ 

supposed. A surprising amount of informa- 


RADIO FUNDAMENTAL PRINCIPLES 
AND PRACTICES, hy Francis E. Ainu 
^ead, Kirke E Davis and George K. Stone. 
Pnhli.<hed hy McGraw-Hill Rook Co. Stiff 
rlolh cover-, 5*/, x 8 inches, 219 pages. 
Price $1.80. 

Conciseness is the key-note of tliis book. 
Revised constantly during six years while 
being used in the mimeographed form it 
has been worked into what the authors 
consider the most u.seful, accurate and 
teachable form. 

The material was originally used in 
high-school classes, in evening classes for 


• espeex^ty selected by radio specialists of Me^ 

Graw-Hill publications » / iu*; 

complete, dependable coverage of 

uMo TuntVZfs <"* 

# available at a special jyrice and terms 

T Wks cover circuit phenomena, tube the- 

and other sub- 
treatments of all fields of 
practical design and application. They are books 
position in the literature—books you 
will refer to and be referred to often. If you 
® researcher or engineer 

K 1 O" radio, you want these books 

problems 

throughout the whole field of radio engineering. 

5 V01UMES,33(9 PAGES, 2289 ILLUSTRATIONS 

1. Eastman's FUNDAMENTALS DF VACUUM TUBES 

2. Terman’s RADIO ENGINEERING lUHtS 

a’ ENGINEERING 

4. Hands HIGH FREQUENCY MEAAii rpm r utq. 

5. Henney's RADIO ENGINEERING HANDB00?< 

Easy tcmis. spwlai price under 
1 than books boug^ht scparatf^ly Add 

installmints. while you use tho books. iMwuMiiy 

10 DAYS’ PRCC EXAMINATlON-SeiNO COUPON 

■ B B B B a a « M M a a B a B M B a 

McGraw-Hill Book Co., 330 W. 42nd SI. New YorkTs 

n.tdio Entftncerlnf' Libmry. 5 vole, for lO 
O" approval. In 10 days l will sonrt 
poetaire. and S3.O0 monthlv t?ll 
^24.00 le paid, or return bMk| poetpald. IWe pay Dost. 
*laMn?ent.® accompanied by remlUanee of 


City ard State 


Position 

Company 


MATHEMATICS 

FOR RADIO 


. been good, there are a 

number of places where the technical level 
IS well above that of the language used 

or^ youthful read¬ 

er s Why? remains unanswerotJ. The 
mysterious force (or is it a substance?) 
reterred to as voltage, is never fully ex¬ 
plained, for example. 

The description and drawings of electron 
movement in wires and vacuum are well 
done and should convey to the mind of 
any reader a clear, if incomplete, idea of 
how electrons travel. 

After three introductory chapters, tlie 
beginnings of electricity 2.600 years ago 
are traced to a point 50 years from the 
electricity commences to 
blend into electronics. Two chapters, on 
waves and vacuum-tube action, follow 
Then the young reader is taken on a tour 
of the various electronic apparatus in the 


tion is given in spite of the brevity af 
the book, and it may be seen that the 
author^ boast of conciseness is well- 
founded. A good teacher would have little 
difficulty in making the book the basis of 
a first course in radio, though there is not 
enough matter in it for self-study. 

The illustrations are selected and reduced 
to their simplest forms with the same care 
as the words. Some of them, notably the 
drawings of meters and of microphones, 
are outstanding in their clear presentation 
t ^be fewest possible lines. 

Although devoted to fundamentals, the 
subject matter includes matter on trans- Name 
mitters, distortion in amplifiers and modu- | 
lators, wave propagation and transmission i Address 
lines. I 

Very brief descriptions of the difference 


Two, volumes, prepared for home study. 
Book I (314 pp.) covers the algebra, 
arithmetic, and geometry; Book H (329 
pp.) covers the advanced algebra, trigo¬ 
nometry, and complex numbers neces¬ 
sary to read technical books and articles 
on radio. 


HOUSE Room 117 
593 East 38 Street, Brooklyn. New York 

FOR RADIO AND 
COMMUNICATION as checked below. I enclose 
payment therefor with the understonding that 
I may return the book(s) within 5 days in good 
condition and my money will be refunded 


present-day world. This featnreQ r^thTr i * ^ oriet descriptions of the difference 

successful attempts to explain such comnlex amplitude and frequency modula- 

devices as the electron mirror ^ tion are given, and the principles of tele¬ 
television’s Iconoscoitc ^ yisibn e.\plained with equal brevity, as also 

‘ ■ IS the transmission of facsimile. 

RADIO-CRAFT for FEBRUARY, 1945 


C Book I at $3.75 plus 6 c postage 
C Book II at S4.00 plus 6 c postage 
P Books I and It at S7.75 Postage prepaid 
Foreign and Canadian prices 2Sc per volume higher 
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RaDIO SCHOOL 



DIRCCTORV 


PREPARE NOW FOR POST-WAR RADIO AND ELECTRONICS 

M ake a place for yourself in a n«w world of radio and electronics- a world in which 
revolutionary electronic developments will rcQuire highly specialized technical 
knowledge. Take a good course now to fit yourself for a good paying joh. The training 
you need can be supplied by one of the schools advertised in this publication. 


RADIO-TELEVISION | 
ELECTRONICS | 

offer over-lncroatlng post-war opportunities for — 
trained men and women. B’T I courses — 

pare you by combmino theory with practical — 
laboratory experience. = 

Consideration given to Veterans oil- — 

giblo for training under the G.l. Bill. = 

Day A Evening Sessions. Apply dally 9-9. Sat. ^ 
9-2. Request information. = 

Radio-Television Institute | 

480 Lexington Avenue, N. Y. I7 <46lh St.) ^ 
PLaza 3*4585 Licensed by N. Y. State ^ 


/ 


Pre^lnducUon 

RADIO COURSES 


for Civilians and those entering Military 
Services. New classes new startlno for men 
and women. 

• RADIO operating 

• RADIO SERVICING — ELECTRONICS 

New York Y.M.C.A. School* 

W. 64th Street _ New York 


» CODE 
flONlCS ^ 


COMMERCIAL RADIO INSTITUTE 

A radio f rain mg center for 
twenty-four years, 

ACCREDITED FOR ^ETERAN TRAINING 
RESIDENT COURSES ONLY 
Pro-Induction. Broadcast. Serrlro, .\er<mautlcal. Television 
and Marine telegrapliy claesei now foriulng for February 
litli. Literature upon request, 
oin. Study Course In Mathematics 

Dept. C-, 38 West Biddle St,, Baltimore I, Md. 


Ben ‘•key - man. fnt? 

rrcelvc meKMaiccft In code toy teick^qm 
and rndJo. Army. Nnvy nnd 
need thousands of men. 
venture. lnU*re>Hlnc work. 
home quickly thmuch faJiious t-anclier 
System. Wf^e few FRKF. BOOK. 

1 CANDLER SYSTEM CO 

I Oept. 3 -b. 80*92®. Denver 1. Colo.. 


• • • LOOK AT 

THE CAPITOL RADIO 

engineering institute 

MESSAGE ON PAGE 306. 


53.00 FOR YOUR CARTOON 
IDEAS 

RADIO-CRAFT, as you will have noticed/” 
prints a number of radio cartoons, which 
we intend to keep on publishing every 
month indefinitely. We iovito our readers 
to contribute to this feature by sending in 
their ideas of humorous radio ideas which 
can be used in cartoon form. It is not 
necessary that you draw a sketch, but you 
may do so if you so desire. 

RADIO-CRAFT will pay $3.00 for each 
original idea submitted and accepted. 

We cannot return ideas to this depart¬ 
ment nor can we enter into correspondence 
in connection with them. Checks are pay¬ 
able on publication. 

Address all entries to RADIO CAR¬ 
TOONS, c/o RADIO-CRAFT, 25 West 
Broadway, New York 7, N. Y, 


RADIO 
ELECTRONICS 

Intensive training _ in 
Airline. Merchant Marine. 
Press Communications. 
Electronics, Television. Co¬ 
educational. FREE booklet. 

VETERANS: 

RiKiuest FREE copy, G.l. 

— bill of riiehts 

**A Radio ISchool managed by radio men, ’ 
45 W. 45th St., Dept. RC, New York 19, N.Y. 
MELVILLE RADIO INSTITUTE 





INSTITUTES 

OPFer thorough training 
courses in all technical phases of 

Radio and Television 

days—EVENINGS WEEKLY RATES 

UCTEDANC- RCA Institutes Is approved 
VtTtRAN^. g J Bill of Rights 

For Free Catalog Write Dept. RC-45 

nCA INSTITUTES, Iiie. 

A Radio Corporation of America Service 
75 VARICK STREET NEW YORK l3. N. Y. 


I 1 Cc^responderice Courses In 

1^1 RADIO ja£CTRIC&Lff«® 


Efiv ELECTRICAL ENGINEERING 

Prepare yourself, at T^w Ck>Rt. for 
future Moaem. Klmpllflort. you c.'ui understand qUlCklj . 

RADIO ENGINEERING IvSrk. 

tion. Tuition $25. either couriio. Df'err^ pn^ent pl^- 

F RE E tnettsrtnee. etunplctc dctallB. SEND NOW I 

LINCOLN ENGINEERING SCHOOL Lincoln, Nebr. 


/^ADfO EngineeringJ^ 


BX-SERVICE MEN can com- \ 
plete work here in shortest pos- - 
sible time. Special Prep. Dep’t. — . 

Also REFRESHER COURSES Courses atao in 
Civil, Electrical. Mechanical, Cheiniatl. Aeronau¬ 
tical Engineerins:; Business Administration. Ac¬ 
counting. Secretarial Science. Tuition, living costa 
low. 61 st year. Cosmopolitan student body. Enter 
Mar., June, Sept.. Jan. Catalog. 

2425 Colle*qe Ave. 

ANGOLA, INDIANA 


TRI-STATE COLLEGE 

★ 

★ 

★ 


BUY AN 

EXTRA WAR BOND 


★ 

★ 

★ 


' imiiiiiiiii!jiiiiiii(iiiiiiiiiiitiiiiiiiiiif!inii;iiii;i!Jiui!iiiiii:]it)i;::;iK^ 

SUPER PHOTO-TIMER 

(Contwued from page 276i 

.lllllU!ll!tlIIIII!l||IIIIIfll!llllllttll]nil!ll!lllllUUiniIlllll1lin^ 

on the phototube camera assembly varies 
the voltage between the eighth and ninUi 
I dynodcs through a resistor •and may be 
I locked by means of the lock nut. 
i Initiation of the exposure occurs on clos- 
I ing the exposure switcli. A current flows in 
the phototube circuit, creating a potential 
across a resistor and cai>acitor. The resistor 
is included to compensate for the relay 
dr6p-out»time—about 1/60 of a second. The 
trigger tube fires at 70 volts and its result¬ 
ing plate- current energies a relay which 
opens the main X-ray contactors in the 
A-ray control and ends the exposure. In 
preparation for the next exposure, a shorting 
I relay by-passes to ground any charge left 
I on the condenser. 

' THE SAFETY CIRCUIT 

A safety timer, consisting of a trigger 
tube, an adjustable resistance, a condenser, 

’ two relays, and a buzzer, protects the X-ray 
unit against any failure of the unit and 
against excessively long exposures which 
might exceed the rating of the X-ray tube 
and cause damage to it. A relay opens the 
X-ray transformer primary before exposure 
time readies the danger point. The safety 
unit is mounted in a case with the power 
supply for the phototube camera. A com¬ 
plete scliematic is seen in Fig. 2. 

The value of miniature chest photo- 
fluorograpliy, rendered more efficient by tlie 
phototimer which insures uniform ex¬ 
posures, lies not only in conserving man¬ 
power by finding the tubercular individual 
while he can still be easily cured, but also 
in finding thousands of totally unsuspected 
carriers of disease who are spreading tuber¬ 
culosis. 

Since the cost of 14 x 17 X-ray film was 
a limiting economical factorin mass surveys, 
a meUiod which decreased cost was neces¬ 
sary. The use of miniature films on rolls 
already represents a considerable economy, 
for the film cost of such an exposure is one 
cent as against sixty cents for a 14 x 17 
film. The phototimer contributes a further 
saving because a given crew of technicians 
can handle twice as many subjects as hcreto- 
forc — a 100 per cent increase in efficiency— 
and because uniform exposure is obtained 
regardless of interna! variations, eliminating 
repetitions. 

The industrial application of the elec¬ 
tronic timer should be as effective for the 
same reasons. Whether similar objects are 
moving rapidly on a conveyor or w hether a 
variety of irregular objects must be X-rayed, 
the electronic tinier will provide uniform 
exposures quickly and efficiently. 


The phototube cam¬ 
era is seen at the 
right, with the power 
supply and safety fim^ 
er—housed in a single 
unit at the left, 
F. J. Euler, Jr., J. E. 
Kaistein and C. T. 
Zavales are discussing 
safety-unit design. 
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No Tools Required to Install These 

ATTACHABLE SWITCHES 

for Mallory Volume Controls 


T 


iHEY'RE easier to install than any other 
^ofi-on” snap switch—no tools are 
required toadach them to volume controls! 
Thai s why so many service men prefer 
to use Mallory Attachable Switches. 

The Mallory s\vitch designed for controls 
of IH" diameter fits Mallory standard uni¬ 
versal controls, carbon and wire-wound 
types, TRP tapped controls and Universal 


dual controls. The Mallory switch designed 
for 114" diameters fits Mallory MR, MK, 
UM, TM and DTM controls. 

Both may be rigidly mounteil \vithout any 
bendingor alteration of the volume controls. 
BotJi are available in circuit arrangements 
to suit any type of application. See your 
Mallory distributor! 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 




ftf» AMO IAJU 

at tms siof 
TO .ImOvt IwiTcn 


To nttach Smtcb. remove duet- 
proof pLetc from Luck of coutrol. 


Remove cover. 

Line up uwitcb actuator of vol> 
ume control with Letter V. 


actuaung 


IVirTT shaft as far as it will go in 
clockwise direction. 


UETTU V cu?* 

Line np switch cam with Letter V. 


nlake sure switch actuating arm 
is in proper position, as pictured. 




Insert tonrueof switch into long slot. 
Press down, slide up slightly and 
■witch will snap into place. Move 
back slightly to lock. 


Line up guide rfb on switch and on 
control as shown, press switch dotm 
tightly until switch tabs snap over 
ears on control cup. To remove 
switch, bend up ears. 


More than ever- 

always 

ISStST ON 



APPROVED 

PRECISION PRODUCTS 


VIBRATORS • VIBRAPACKS* • CONDENSERS 
VOLUME CONTROLS • SWITCHES • RESISTORS 
FILTERS • RECTIFIERS • POWER SUPPLIES 

ALSO MALLORY "TROPICAL*^ OrY ftATTERlES, ORIGINALIT 
DEVELOPED BY MALLORY FOR THE U. S. ARMY SIGNAL 
CORPS, NOT PRESENTLY AVAILABLE FOR CIVILIAN USE. 

•Tra^s marks 
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It goes in the radio service business, too. • We don't blame you for 
taking what you can get, Mr Radio Service Man. • We know you are a business 
man and that you have a job to do. We understand why you have 
to accept spot merchandise in a pinch like this. # We also believe, however, 
that you think along sound lines, that you really want BRANDED 

MERCHANDISE, and that ordinarily you depend 
on the reputation of the manufacturer who 

stands back of that merchandise. • Uncle 
Sam, who is the most careful of buyers and 

who thinks about reputations, has drafted 
IRC Resistors and Controls. That leaves us 
K •/* U !✓ + leaving you out on a limb. (Remember — 

U?\CK^^ IKC- M - scarcity, these days, is a mark of leadership!) 

# Most people are fed up with substitutions. They've had too much oleo¬ 
margarine, too many ersatz non-elastic girdles, and cigarettes with unheard- 
of names. Just as soon as they can, they want to get back to real 
things — dependables. • We hope that goes for you and IRC Resistors 

and Controls. It looks now as if things might ease up soon — and we 
could again build on quality together. 


[ll {?e wlien 
. ciuit 

■ \)9^cV\o \1<c 
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INnRNATIONAL 
RESISTANCE GO. 

DEPT, 25-B 401 N. BROAD ST. • PHILADELPHIA 8, PA. 
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